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If you direct men and machines — 
you need this important book for your 
working equipment .. . 


1. WORK SAMPLING 


By RALPH M. BARNES, M.E., Ph.D., University of 
California, Los Angeles. 


A complete, authoritative guide to this effective device for measur 
ing the working and non-working time of machines and of men 
employed in either direct or indirect activities. Wherever time and 
noney are at a premium, work sampling has proved its worth as a 
fact-finding tool. This clear presentation—including basic concepts 
plus actual practical procedures—gives you all the information you 
ced to put work sampling to use. 


The first part of the book explains the fundamentals necessary to 
understand the technique, outlines the underlying statistical con- 
cepts, and shows you how to proceed in a work sampling study 
The rest of the volume is devoted to results of research, and ex- 
amples of the application of work sampling methods ranging from 
performance sampling to ratio delay. Interesting case studies show 
you how the theory can be effectively applied to solve real problems 
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Shows you how to analyze and solve problems 


3. QUEUES, INVENTORIES AND 
MAINTENANCE 


The Analysis of Operational Systems with Variable Demand and Supply 


By PHILIP M. MORSE, Massachusetts Institute of 
Technology 


[he first book on the application of queuing theory to problems 
involving maintenance and inventory. Gives you a general descrip 
tion of the subject, defines terms, outlines analytic aspects of the 
theory, and discusses the effect of changes of arrival and service 
distributions on queuing results. 


Far from being highly theoretical, the book concentrates on a single 
simple technique of analysis, by means of which you can calculate 
the answers to many of your problems. Helps you set up your own 
1athematical model to fit your particular operation, and compute 
your own formulas 


QUEUES, INVENTORIES AND MAINTENANCE is the first 
volume in a new series, Publications in Operations Research, spon 
sored by the Operations Research Society of America 
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BOOKS 


Streamlined and modernized . . . 
The new Second Edition of 


2. AN INTRODUCTION TO PROBABILITY (Jar 
THEORY AND ITS APPLICATIONS | 


Volume | 
By WILLIAM FELLER, Princeton University 


Now thoroughly revised, this key book in its field offers you a 
lucid treatment of probability theory in terms of mathematical con 
cepts, developing it rigorously as a mathematical discipline, and 
illustrating, by means of examples, the great variety of practical 
applications of basic theory 


Although it contains about 15% more text material, the second 
edition has been carefully designed to take care of the additional 
material without an increase in bulk. Two new chapters cover the 
phenomena of random walks and fluctuation theory, and compound 
distributions and branching process. Many chapters contain revised 
and updated material, notably in the theory of recurrent events 
Every step of the mathematical development is accompanied by ex 
amples and illustrative materials from many felds, including en 
gineering, genetics, physics, and statistics 


One of the Wiley Publicati im Statist Walter A. Shewhart 
and S. S. Wilks, Editor 
1957 161 pages $10.75 


Just Out! 


4. AN INTRODUCTION 10 
MULTIVARIATE 
STATISTICAL 
ANALYSIS 


By T. W. ANDERSON, Columbia University 


Provides a comprehensive presentation of the basic methods used 
in multivariate statistical analysis—the analysis of several variables 
In circumstances where several measurements are made on eacl 
object or individual, and where these measurements are to be 
analyzed simultaneously, the proper use of analytical procedures 

necessary for the achievement of the correct solutions. This helpful 
book discusses many of these procedures, thereby helping you de 
termine your approach to each of the many problems you may 
encounter. Contains many descriptive examples, and an appendix 
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which includes a briefing on matrix algebra 
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We Need the Dues Increase! 


For some time now your officers and directors have cited the need for an increase in membership dues to 
meet the requirements of both the increased costs of operating and the increased services being performed 
by your Society. The problem is a sticky one because no one wants to pay more dues than he really has to 
I wouldn't vote for a dues increase either unless I were convinced it was really needed 


And the truth is, it is needed—urgently. Why? Well it’s as simple as this: 


Our normal operating expenses have grown faster than our normal operating income, so that for the past 
couple of years we have had to dip into our reserves to make up the red-figure difference. 


And there you have it. This can’t go on indefinitely. Something has to be done to balance the normal oper- 
ating income and expenses. And in the opinion of your officers and board of directors one of the necessary 
courses of action at this time is to increase membership dues. 


Please note that I have purposely used the term “normal operating” in describing our income and expenses 
because this is not a temporary situation but represents a real growth in level. If you'll take a quick look 
at our operating statements in your September issue of Industrial Quality Control, you'll notice that during 
the five years since 1951-52 the level of your Society operating expenses exclusive of the annual convention 
has increased from $41,500 to $148,000—a growth of 350% —and this year’s budget is $158,000. 


This is a natural growth due to several major expansions in personnel and services such as the employment 
of our administrative secretary and managing editor, the increase of Industrial Quality Control from a 32- 
page bi-monthly to 40 pages every month, punched card membership records, and the establishment of our 
offices on a reasonable business basis, without excessive reliance on volunteer help. The cost of publishing 
this magazine is $6.43 per member. Our administrative operations run to $5.36 per capita. The Convention 
costs last year were $3.88 and other miscellaneous expenses ran to $0.91 for a total of $16.58 per member 
Yet we only collect $6.00 per member frorn your dues of $10.00. The difference has had to come from other 
areas 


During the same period our major sources of income have only increased as follows: membership dues 165%; 
advertising 230%; library subscriptions 370%, technical literature sales 240%. As you can readily see, mem- 
bership dues has not kept pace! The slight increase in dues income is solely the result of growth in number 
of members since there has been no change in dues since 1950, while that of advertising has been due both to 
increased space and increased rates. Obviously neither has caught up to the increase in operating expenses 
and both need to be increased further 


Last year as you know, the dues increase amendment failed to pass by less than 1% of the voting members 
As a result we had to ask the sections for contributions to help us over this year’s operations. We are indeed 
grateful to those sections and divisions who rallied to our assistance so admirably, but they will be the first 
to agree that we can’t very well pass the hat like this every year. 


One of the objections that was raised was the fact that we have plenty of reserves so why worry about 
increasing dues as long as we have these kinds of funds. This is a perfectly rational thought, but stop and 
think for a minute what this “money in the bank” represents. Our surplus serves two main functions—money 
for growth and a cushion against bad times. When we used it for such one-shot items as consolidating the 
offices in Milwaukee and converting the membership records to punched cards, there is no question but what 
this was appropriate usage for growth. But I think everyone will agree that the operating deficits of the 
past couple of years, for which we also had to go to our surplus, cannot be laid to bad times. 


The present size of our surplus—roughly $90,000—may tend to make some of us complacent. In terms of per- 
sonal finances, this might seem like a tidy sum. But your Society must operate as a successful and stable 
not-for-profit business. For safety it is generally agreed that the surplus should be equal to at least one 
year’s expenses—not to finance us through only one year, but possibly several years of low-income opera- 
tions due to bad times. With a budget of $158,000 this year, you can readily see that we don’t have to worry 
about having too much surplus for some time to come. 


With these thoughts in mind I sincerely hope that you can now see why an immediate dues increase is some- 
thing we urgently need. It is only one of several necessary actions we are taking at this time to stabilize 
our operations. So when you vote on the amendments with your annual ballot for officers next month, be 
sure to vote yes for the dues increase. Your “yes” vote will provide assurance of a strong society with a 
sound financial foundation 


Sincerely, 


= y 
sis Sie 
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The Technical Aspects 


of Quality Control 


CHARLES A. BICKING 
The Carborundum Co., Niagara Falls, N. Y. 


Introduction 


QUALITY CONTROL was considered as a technical aspect 
of manufacturing for many years before the appearance 
of Shewhart’s books“) in 1931, although its publication 
dates exactly the birth of the science as we know it 
This birth date stands out clearly in the author’s mem- 
ory because of an assignment as a student to the task of 
analyzing the quality control function in manufacturing 
The report resulting from the assignment is dated De- 
cember 1930, only a few months before Shewhart’s book 
appeared. There are twenty-eight items in the bibliog- 
raphy appended to the report, but a student of today 
probably would not recognize any of the authors, with 
the possible exception of G. S. Radford. Radford, in- 
cidentally, was the precursor of Shewhart, and his 
book,‘?) written in 1922, is an early classic. Not one of 
the titles in the bibliography suggests any statistical 
content. Although the oldest article,‘9) one on inspec- 
tion, is dated 1915, the term “control of quality” does 
not appear earlier than 1917, when it appears in the 
title of an article by Radford.‘4) One interesting looking 
title in the list was “Foolproof Control of Quality.” 

Re-reading the report on quality control, as it was 
known prior to 1931, does not disclose much that would 
be useful to the quality control engineer of today. There 
was clear recognition of a technical problem but quality 
control, in those days, used techniques now outmoded, 
which relied on sorting out bad material by careful 
inspection. There were many good ideas applied but 
the emphasis is entirely different in modern statistical 
quality control. 


Elements of the Technical Problem of Quality Control 


There are a number of technical elements in the 
problem of quality control as we see it today. Stepwise 
attention to each of these elements is essential. Each step 
requires the application of technical ability of the highest 
order. No aspect may be neglected and none of the real 
responsibility may be delegated to sub-professional lev- 
els. The essential steps for a successful program are 
summarized in the following table. Each step will be 
discussed in some detail. 


Technical Elements of Quality Control 
Validation of the Data 
. Establishment of Baselines 
. Development of Procedures 
. Application of Procedures 
. Coordination with Engineers and Designers 


. Review of Quality Control Operations 
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Validation of the Data 


The success of a quality control program depends upon 
the validity of the data upon which the program is based 
This requires, at a very early stage, a review of test 
procedures and of instrumentation. Even by using mod- 
ern methods of analysis, you cannot extract more value 
from the data than they actually contain. If the test 
method produces data of little value, we may be led to 
false conclusions and wrong decisions. 


The amount of information in data depends upon its 
validity and its pertinence. Valid data are precise and 
accurate, or unbiased. Precision is related to the varia- 
bility of the individual measurements and accuracy is 
related to the difference between the observed average 
value and some well established or standard value. Per- 
tinence is related to the bearing which the information 
in the data has on the problem to be solved. 


In a presentation in connection with a quality assess- 
ment program for U. S. Army Ordnance, Munro* gave 
the following interesting example of these concepts. 


Suppose that we ask a qualified inspector to measure 
five hundred new half-inch Johannsen blocks using the 
best micrometer from his tool bench. The result might 
be an average value and spread as follows: 


xX 0.4993 inch 
O 0.0001 inch 


However, the blocks are so carefully finished that we 
know that the true average dimension is 0.50000 inch, to 
at least this number of decimal places. If we had con- 
cluded from the inspector’s measurements that the true 
average was within 0.4993 plus and minus a small 
quantity and that the economic tolerance spread for 
manufacture was something like 0.0006 inch, we should 
have been completely wrong. We should have forgotten 
the simple fact that measurements are always subject 
to error; that they are a human being’s impression of 
the response of an instrument to the true value. In the 
example, it is obvious that the variation in our data 
(represented by o = 0.0001 inch) and the bias (0.50000 
0.4993 0.0007 inch) are due to the inspector and the 
micrometer 

If the real purpose of our measurements were to 
determine the dimensions of the Jo blocks, none of the 
information in the data was pertinent. However, if the 
purpose had been to estimate the imprecision and bias 
due to the inspector and micrometer in order to deter- 
mine their effect on data from a manufacturing opera- 
tion, then our data would have been valid. 


*Dr. Sutton Munro, Bell Telephone Laboratories. New York 





Establisiiment of Baselines 


The next logical technical step is analysis of the 
available data to establish a baseline for purposes of 
comparison and measurement of progress. Since the 
basic aim of a quality control program is the reduction 
of costs, it is important to determine what losses exist 
and where they are concentrated. An estimate should 
xe made of how much these losses may be reduced and 
a goal should be set for each manufacturing department 
A time-table should be set up and the responsibilities 
of various departments should be defined. Methods 
should be devised for recording progress and for re- 
viewing and reporting results. All this adds up to the 
necessity for a clear program, agreed upon in advance 


From the standpoint of the quality level and uni- 
formity of the product, baselines may be established by 
calculating preliminary control chart limits for data 
from some earlier period of reasonably satisfactory 
operation. Detailed explanations of how to go about 
this are available in the many textbooks and manuals 
that have been written on statistical quality control. An 
unusual example* may serve to show how an analysis 
of what might be done led to the successful applica- 
tion of control procedures 

Loaded 105-mm projectiles comprising a lot are cus- 
tomarily grouped by weight into three zones each of 
which is seven-tenths of a pound wide. (See Fig. 1.) 
Firing corrections are made, while using the lot, assum- 
ing the weight of each projectile to be at the center of 
its zone. It would be desirable to have the weights in 
each zone distributed normally and with a minimum 
spread about the center. 

However, in one lot studied, although the weights 
were fairly well controlled statistically, the average 
weight was significantly higher than the center of the 
middle zone and the standard deviation was 0.165 pound 
Thus the total control limit spread was nearly a pound 
and a substantial percentage of projectiles were in the 
highest zone and a small percentage in the lowest zone 
This meant an unfavorable distribution in the middle 
and completely unsatisfactory distributions in the other 
wo zones. Furthermore, the necessity to classify the 
lot among three zones resulted in sub-lot sizes incon- 
veniently small for use in the field. 

The average weight of the shell in the highest zone 
was quite close to the lower boundary of that zone, so 
that firing them on the basis of zone mean weight would 


Example from the Ordnance Quality Control Project on 105-mm 
Complete Rounds 


ZONE ZONE 


ZONE I 
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DISTRIBUTION OF WEIGHT IN ONE LOT 
Figure 1—Diagram of Weight Zoning of 105 MM Shells 


be little better than on the basis of the mean weight of 
the middle zone. 

This was even more true of the smaller number of 
shells in the lowest zone. The solution was to control 
shell weight a little better so that all shells could qualify 
for a single zone. This was done by inducing the various 
manufacturers of shell bodies to install statistical qual- 
ity control procedures on the production lines. Most 
manufacturers soon were able to improve their process 
to the extent that control limits were within one of the 
original weight zones. As long as such control was 
maintained, the practice of zoning could be dispensed 
with. One of the outcomes of the quality control pro- 
gram on 105-mm rounds was an increase in lot size of 
uniform shell in one zone from about 4,000 to 150,000. 


Development of Procedures 


Based upon the preceding steps, (validation of the 
data, and establishment of baselines) detailed quality 
control procedures may be developed. Ideally, the qual- 
ity control program should be evolved at the time the 
manufacturing specifications are being developed. Ac- 
tually, most quality control programs have to be in- 
stalled into a going operation. The difficulty of this step 
may have been somewhat under-emphasized in the 
early days of enthusiasm over statistical quality control. 
We simply cannot send a boy to do this man-sized job. 
Although the control chart is a relatively simple device, 
its fruitful application is, in most industries, a highly 
technical operation. 

For example, during the last war early attempts to 
apply standard control charts to ballistic properties of 
small arms ammunition ran into difficulties. It was 
observed that even when standard lots of ammunition 
were used it was very difficult to maintain control, 
based on within-day variability, from day to day. Am- 
munition experts declared that they had never seen a 
laboratory which was able to maintain control on this 
basis. Yet the range of a group of ten rounds fired at 
the same time seemed to quality control engineers to be 
a rational basis for control of averages of groups of this 
size fired on different days. For a long time, the argu- 
ment raged back and forth while most ballistic ranges 
continued to rely on the old-fashioned direct compari- 
son of a series of production rounds with a series from 
the standard lot. 

Finally, however, one of the better laboratories, 
guided by control chart studies, began to investigate 
assignable causes for day-to-day variability. It soon 
turned up a number of very interesting facts about the 
sensitivity of results to small changes in the daily 
adjustment of equipment. It was found that the placing 
of chronograph screens and the calibration oi the elec- 
tronic measuring equipment was much more important 
than had been realized. Not only was greater care 
exercised after that in the preparation for firings but 
better set-up techniques were devised. All of this re- 
sulted, eventually, in the ability of this laboratory to 
maintain day-to-day control on the basis of within-day 
range. However, it is worth noting that straightforward 
application of control charts was impossible until the 
need for some procedural changes was realized 

There is another important type of process control 
problem which requires modification of standard control 
chart procedure. It involves the control of materials 
made in strips or sheets. Some of the approaches tried 
have not been widely publicized, for example the unique 
method of sampling and charting used in sheeting of 
smokeless powder for mortar increments which resulted 
in a reduction of 21% in the cost of manufacture within 
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one year. That method involved making measurements 
at experimentally selected positions in a geometric pat- 
tern covering the whole uncut sheet. These within sheet 
measurements were then used as the rational subgroup 
on which to base calculation of limits for control of the 
average properties of the sheets. For strip steel, the 
problem has been discussed ably in the pages of Indus- 
trial Quality Control.(5) For paper or paper-board the 
author made several suggestions in a recent article.‘®) A 
brief discussion of the latter problem may help to 
clarify the arguments for careful development of quality 
control procedures to meet the special requirements of 
a process. 

The usual procedure followed in setting up control 
charts would, in the case of paper machine control, call 
for a set of limits for averages of the tests made at the 
end of each reel of paper and for ranges of these tests 
Both sets of limits might be based on the average range 
of the measurements taken across the paper web for 
each reel. There are valid objections to average chart 
limits set in this way because engineering considerations 
suggest the possibility that the cause systems which 
operate across and along the web of paper are not the 
same. Therefore, it has seemed most satisfactory to use 
a different basis for the control limits for reel ranges 
than for reel averages. Thus, the quality control engi- 
neer is faced with the problem of developing suitable 
quality control procedures 

There may be objections in some cases to using un- 
adjusted cross-machine ranges even for control across 
the machine. These objections are due to the frequent 
occurrence of bias in measurements from side to side of 
the paper machine. Cross-machine bias may result in 
an observable and even in a significant pattern and 
must be taken into account when control procedures 
are being developed. Depending on the situation, stand- 
ard range charts with D.R and D,R limits, with or with- 
ut adjustment for bias, may be used for cross-machine 
control 

Control limits that are very narrow result when 
average charts arrived at in the conventional way are 
used. Moreover, the data often indicate cyclic and other 
types of instability typical of uncontrolled processes 
Many of these disturbances arise from the way the 
operators handle the paper machine or from variations 


in the preparation of pulp and are not inherent in the 
machine itself. On the premise that the causes of large 
variations should be corrected first, a control chart is 
needed that will point out the gross human errors or 
changes in the pulp and which will show gradually 
narrowing limits as more and more assignable causes 


are identified and removed 

The use of moving range of consecutive reel averages 
as a basis for chart limits is a successful expedient. It 
has some faults, principally because of the relatively 
long time that usually elapses from one reel end to the 
next. However, it makes possible corrective action in 
realistic sequence to arrive at an a priori engineering 
objective that makes sense. It is a rational method of 
sub-grouping. It is capable of bringing the process into 
control safely within specifications. The individual reel 
end averages are plotted as individual values with ap- 
propriate limits. This is done so that the state of con- 
trol may be examined as each reel is finished. Two 
sigma limits for the reel end average chart are obtained 
from X + 1.77 Ry, where Ry is the average moving 
range of consecutive pairs of reel averages. 

In this application, reel end averages are treated as in- 
dividual values. The formula is derived from the stand- 
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ard formula for limits for control charts of averages, as 
follows 


Standard limits: X + A.R 


Multiply A. by %4 to convert from three-sigma to 
two-sigma limits. Use A, for sub-groups of two be- 
cause Ry employs ranges of consecutive values. Multi- 
ply A. by the square root of two to convert from limits 
for averages to limits for individuals. Then X + 34 (1.88 
Ry \/2 ) X + 177 Ry. 


The final process control procedure calls for a chart 
for cross-reel ranges based on the average range across 
the reel and a chart for reel averages based on the mov- 
ing range of the averages. 


Installation of Procedures 


The installation of the finished quality control proce- 
dures is very largely an educational activity. It is an 
important step from our viewpoint because it is largely 
technical education that is required. An educational pro- 
gram should be laid out using all the organization’s 
facilities. Management must be briefed, concisely and 
informatively. Supervision must be given a good back- 
ground in the technical and psychological aspects of 
modern quality control. The quality control staff must 
be kept abreast of the best available techniques by ade- 
quate, continuing training. Incentives for quality work- 
manship must be provided which will be attractive to 
foremen and operators 


Producibility Engineering 


In the years B.S. (before Shewhart), it was a maxim 
that the quality control man was not a trouble shoote: 
Quoting from the author’s 1930 report: 


“The inspection department should not be engaged 
in activities which are not closely connected to in- 
spection. Counting, grading and repair are connected 
directly with the inspection of goods in process. Trou- 
ble shooting is beyond the capacity of the average in- 
spection department.” 


More recently, there has been a tendency for the qual- 
ity control man to look upon himself as a_ trouble- 
shooter. As a matter of fact, trouble-shooting some- 
times occupies too much of his time. The point that 
should be considered is that quality control results 
should be used to improve producibility of the product 
This involves both engineering for producibility and re- 
design. Close cooperation is required with the plant engi- 
neering department to correct design oversights. A good 
relationship between quality control and engineering is 
a mark of a successful quality control manager. 

In one such instance known to the author, a major 
part of the energy of the quality control department was 
put on cooperation with the engineering department in 
improving producibility. This even went so far as help- 
ing the engineering department to put on courses for 
training engineers in the experimental uses of statistics 
One of the best known quality control engineers in the 
country was a consultant on this project 


Product Redesign 


Actual redesign is, of course, outside of the province 
of the quality control activity. However, quality con- 
trol results must be fitted in with other data to bring 
about continual improvement in the product. This has 





become more and more important as the end items of 
manufacture have become more and more complex. This 
is a very important consideration in improving the reli- 
ability of much of the complex military equipment now 
in development. The quality control activity should be- 
gin with the design and coordinate with all subsequent 
engineering, production, acceptance, and surveillance 
testing 


Review of Quality Control Operations 


A procedure must be established for the periodic re- 
view of the quality control operation. Formal proce- 
dures must be kept up to date. Lagging applications 
must be revitalized. New ideas must be injected con- 
stantly. The whole program must be kept active like 
any other plant program, such as the safety program, 
and must be just as constantly re-energized. 


Conclusion 


This article has pointed out some of the technical ele- 
ments in modern quality control but has scarcely men- 
tioned the statistical techniques that must be used. It 
must be apparent, however, that today’s quality control 
engineer must have many tools in his kit in addition to 
the basic control charts. For the validation of data and 
the development of procedures, in particular, many of 
the more rigorous experimental techniques may be 
needed before routine control can be imposed. Signifi- 
cance tests or correlation techniques may be necessary 


to measure the significant relationships in existing data 
or analysis of variance may be required after data have 
been acquired in a statistically designed experiment. 

A number of years ago Shewhart and others pointed 
out that quality control engineers should increase their 
emphasis on the use of statistical experimental tech- 
niques. The trend in this direction has been very no- 
ticeable in recent years. Although a number of useful 
publications have appeared, there is still room for a 
work on experimentation in industry which can measure 
up to the earlier classics by Radford and Shewhart. 
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AUDIT TESTING 


A Sound Investment = 


C. W. CARTER and LAWRENCE C. PAULSON* 


tion of testing?” This has a threefold 
answer: 

1. To provide the operator with 
information which forms the 
basis for taking action to mini- 
mize or even forestall the man- 
ufacture of sub-standard prod- 


. To give both operator and tech- 
nical personnel information for 
diagnosis and analysis. Al- 
though after-the-fact, this can 
be often useful in safeguarding 
against future troubles. 


Introduction 


The title may suggest to the 
reader a double interpretation. First, 
this article is a discussion of a par- 
ticular type of testing. Secondly, it 
is a suggestion that all testing should 
be audited. Most managements will 
agree that it is worth a nickel to 
know that a dollar’s worth of test 
results are correct. 

What is meant by Audit Testing? 
According to Webster, an audit is a 
“general and formal examination.” 
Used in this connection, then, it 
means a periodic examination of 
routine testing to assure that it is 
being done when and as specified. 
Duplicate samples, selected at ran- 
dom, are run by the routine Tester 
and the Test Auditor. If the results 
differ by a larger amount than can 
be statistically attributed to pure 


chance, a careful on-the-spot study 3. Acceptance of material for fur- 


is run to determine the reason or 
reasons for the difference. Such a 
program, in operation at the Inter- 
national Falls mill of the Minnesota 
and Ontario Paper Company, will 
be described here. Although slanted 
particularly at the paper industry, 
it is felt that these techniques have 
considerable applicability to other 
industries. 


The Background 


Such a program did not happen 
just by chance. Perhaps the roots 
from which this activity sprang lay 
in the question, “What is the func- 
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ther processing or shipment. 

It is pertinent here to emphasize 
that the action taken and the analy- 
sis of trouble can be no better than 
the data upon which it is based. It, 
therefore, becomes extremely im- 
portant that the data obtained be of 
sufficient accuracy to lead to the 
correct decision. Of equal importance 
is the requirement that the total 
amount of testing be within the 
budgetary limits. 

There are, however, two circum- 
stances—not necessarily peculiar to 
but found in the paper industry— 
which make sampling and testing a 
real problem. First, there is the dif- 
ficulty of obtaining a random sam- 
ple. For example, paper coming 
from the machine is wound until 
the roll reaches a certain diameter. 
It is then broken off and a new roll 
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started. A random sampling plan 
might call for testing the 1523rd 
yard. However, this might well 
come somewhere between the be- 
ginning and end of a roll. The re- 
sult of this impasse is a practical 
compromise whereby the end of the 
roll is assumed to be representative. 


Also, the sampling and testing of 
stock and furnish at the different 
stages of manufacture is traditionally 
set so that an inspector may have a 
fixed schedule. This routine type of 
control, although easy to administer, 
has an element of inflexibility and 
does not always readily adapt itself 
to changing quality needs. 

The second peculiarity is that test- 
ing in a paper mill is carried on by 
two and sometimes three respon- 
sibilities. Many tests are performed 
by production personnel, although 
the majority are done by inspectors 
and laboratory testers. This differ- 
ent responsibility always gives rise 
to differences in sampling and test- 
ing procedures; indeed, sometimes in 
test equipment. It also tends to- 
ward slower communications, which 
hamper the effectiveness of a testing 
program. 

These, then, offer challenges to a 
paper testing program, which must 
be met on some basis consistent with 
quality and cost if the testing effort 
is to be justified. 


The Approach 


As a first step in solving any 
problem, it is advisable to get the 
facts. This was done by conducting 
a testing survey, which embraced 
all testing in the mill. The proce- 
dure here employed was to compile 
a list of tests by departments, using 
the form shown in Fig. 1. This basic 
tabulation is composed of four gen- 
eral headings, each with subject 
matter as follows: 


1. Test 
For each department was devel- 
oped a complete list of quality 
characteristics tested. This was 
accomplished through talks with 
production supervision, testers, 
inspectors and technical person- 
nel. The survey included all pro- 
duction departments from the 
Wood Room through Shipping. 

. Sampling 
This heading describes the meth- 
od of obtaining the sample. Under 
the sub-column headed “where” 
was entered the location of the 
sampling point. Next, the “Fre- 
quency” of sampling a process 
(i.e., once per shift, every hour, 
once a reel, etc.) was entered. 
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Figure 1—Survey Testing Form 


“By Whom” and the “Number of 
People” helped to identify the 
responsibility for obtaining the 
sample. Finally, the “Time Re- 
quired”, although only an approx- 
imation, was useful in comparing 
the total time spent in sampling 
with the relative importance of a 
given characteristic. It should be 


here emphasized that no effort’ 


was made to “time-study” this 
activity. 


. Testing 


Here again, the location 
(“Where”), responsibility (“By 
Whom”), and the amount of effort 
(“Time Required”) were entered. 
These allowed comparisons with 
the sampling activity, and just 
listing these side by side brought 
out several suggestions for 
strengthening, consolidating, and 
improving the effectiveness in 
specific cases. 


. Results 


Whereas the first three headings 
were susceptible of very factual 
treatment, this was more a com- 
pilation of subjective judgments. 
These were arrived at through 
detailed talks with production 
and technical personnel and by 
observing the use to which test 
results were put. Several parties 
might use a particular test and 
the “Action Taken” would differ 
according to the user. As a guide 
to the evaluation column “Effec- 
tive for Control” a series of 
ground rules were established 
and discussed with the persons 
concerned. This classification as 
shown implied the alternative of 
“Not Effective for Control.” Dur- 
ing the course of the survey, this 
was moderated to the classifica- 
tions suggested by the first two 
functions of testing (see section 


on The Background). These might 
be paraphrased “on-the-spot ac- 
tion” and “after-the-fact analy- 
sis”. It is apparent that a test 
falling into the first classification 
will certainly fit the second. A 
test used for on-the-spot action 
(e.g., headbox pH) may also be 
used for analysis purposes later. 
However, the converse is not nec- 
essarily true. Beater Value, for 
example, is not used for making 
any on-the-spot adjustments, but 
is studied by operating personnel 
as being indicative of the general 
run of wood and quality of pulp. 
It was also stressed that classifi- 
cation under the second descrip- 
tion did not imply the recom- 
mendation to eliminate or reduce 
the frequency of a given test. 
During the course of this fact- 
finding phase, many changes were 
suggested by participating person- 
nel. Some were implemented im- 
mediately, others were discussed 
in general supervisory meetings. 
Through careful study of the data, 
further opportunities for strengthen- 
ing the testing were uncovered. Be- 
ing somewhat less obvious, these 
required considerable discussion be- 
fore arriving at satisfactory recom- 
mendations. 


Results 


The testing survey proved to be a 
many-sided document. The broad 
recommendations were as follows: 


1. That certain sampling and/or 
testing procedures be changed 
to obtain more accurate results. 


. That statistical process control 
limits be established in order 
that the tester may notify the 
appropriate authority when 
tests are beyond limits. 
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That the frequency of certain 
tests be reduced. This can be 
accomplished in two ways: first, 
more efficient use of the test 
data (i.e., more information per 
test by using statistical tech- 
niques), and, second, adjusting 
the time between tests in ac- 
cordance with the innate sta- 
bility of the process 
That certain tests be eliminated 
That a program of audit testing 
be instituted to make the pres- 
ent control testing more effec- 
tive 
Certain by-products accrued from 
the testing survey: A Manual of 
Testing was developed, a_ typical 
page from which is shown in Fig. 2 
Composed by departments, this has 
proven a valuable reference for 
many. Responsibilities are herein 
formalized, which makes it useful 
o supervision. The lines of commu- 
nication are strengthened and this 
tends to hasten action taken on out- 
of-control conditions 


TABLE !|—Duplication Limits Calculated from 
Average Range Between Test Results Ob 
tained on Two Samples Selected from the 
Process at the Same Time 

Time Sample 1 Sample 2 Range 

10:30 3.92 3,87 0.05 

05 4.03 400 0.03 

20 3.92 3.92 0.00 

3.92 3.95 0.03 

3.97 3.92 0.05 

1.00 4.00 0.00 

3.90 4.00 0.10 

4.00 3.92 0.08 

3.97 3.97 0.00 

10:30 4.03 4.00 0.03 


Total 0.37 


Average Range (R) 0.037 
The Maximum range permitted between the 
Audit and Routine Testers results on sam- 
ples taken together is set at 

D.R 3.3 0.037 0.12 
(99.7% probability level) 
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It was found that definition of test 
procedures was helpful in lessening 
the variation due to sampling and 
testing. In one case, the need for 
new testing equipment was demon- 
strated and the apparatus obtained. 


Test Audited 


Audit lester 





Vontrol .isaits 


Changing the location of sampling 
points, as well as testing points, 
helped to make certain tests more 
effective for control. Management 
has better assurance that the basic 
information for judging conformance 
to quality standards is reliable 

The final recommendation led to 
establishing the formal position of 
an audit tester in the Control Labo- 
ratory. The audit tester is an expe- 
rienced laboratory man with a sound 
knowledge of all the standard sam- 
pling and testing procedures. His 
only additional equipment is a table 
of statistical “duplication” limits 
It is his function to make the rounds 
of the mill, covering a major share 
of the testing being done, and to run 
comparison samples with the tester. 
Whenever practical, the operators 
take duplicate samples throughout 
their shift. These are selected at 
random by the audit tester, who 
makes the test. 

If the results are no farther apart 
than the “duplication” limits, it is 
considered an agreement. If the two 
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Figure 3 
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This time was made available by re- 
scheduling the testing assignments 
among present personnel. 


TABLE ti — Duplication Limits Calculated 
from Variation in Test Results Obtained on a 
Number of Duplicate Samples by One Tester 


results differ by more than the sta- 
tistical “duplication” limits, the au- 
dit tester imediately reviews the test 
procedures followed with the stand- 
ard test procedure. If the reason for 
the difference is not readily apparent 

the audit tester again obtains and = ~ 
runs another sample with the rou- o8.00 the function of testing’ came the 
tine tester 225.00 fact-finding phase of a testing sur- 


213.16 ereur a |S . . abe 
The duplication limits may be cal- os “ vey. Perhaps its most important 
” ols D 


culated in a number of ways de- 14.4 207.36 

pending on the sampling and testing 14.7 216.09 
7 — : a 14.4 207.36 
) >¢ as ) - a - y 

procedures followed. Two examples e aan For a very nominal investment in 

of how duplication limits may be 


determined are shown in Tables I-II 


x x 
Test Result Test Result Summary 


From the basic question “What is 


outcome was the initiation of an 
audit testing program in the mill 


time and through a systematic ap- 
proach, a sound program of audit 
Since 


errors in process control often have 


Total 147.3 2170.35 


Average 14.73 
verage 14.7 testing may be developed 


ss i Luportant that the audit 
tester not be restricted to a definite 
schedule 


First, the routine tester should have 


147.3) 
\ 2170.35 10 
q 
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There are two reasons: serious consequences in off-specifi- 


Test Std. Devation o 
; ii cates cation product, it is essential to 
know that all tests are reliable 


Further, relatively little is known 


no way of anticipating the arrival of 
the audit tester and, second, there 


. . The Standard Deviation for the Differenc 
should be sufficient time for the ee Salieri 


audit tester to review the sampling 
and testing procedure should a dif- 
ference arise. The audit tester work The 99.7 
sheet is shown in Fig. 3. This forms sa 7 


the basis for a monthly summary to 


(0 263 


management. 
It should be noted, in connection program, that it 


with the establishment of the audit increase in the 


between two testers is 


probabilit limits for agreement per 


was done with no 
testing manpowe! 


of the interrelationships of charac- 
teristics measured early in the proc- 
ess with the quality of finished pa- 
Only through meaningful tests 
1.1 may these relationships be accurately 
determined. It appears that audit 


0.263) 0.37 


testing gives assurance of such re- 
liability at very low cost. Its value 
has been demonstrated—try it 
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An Application of 


Variance Component Analysis 


in the Transistor Industry 


ROGER W. ANDERSON and DR. A. W. WORTHAM 


Texas Instruments, Inc., Dallas, Texas 


Summary 


Variance component analysis has been used exten- 
sively in many of the sciences in the assessment of var- 
iation 1.2.3), It is through this analysis that the variation 
of observations can be broken into components associ- 
ated with the various contributing elements. This meth- 
od when applied to quality control analysis of a system 
allows the output of the system to be analyzed and the 
random variation of the output to be decomposed into 
various elements of the system. These variations are 
normally in terms of the variance (the square of the 
standard deviation) of the sources. A study of these 
derived variations can then serve as a basis for decid- 
ing which element should be improved to produce the 
maximum improvement in the system. The purpose of 
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this article is to review an application of this technique 
in the electronics industry. This is only a particular 
application of one of the numerous experimental designs 
and variance component analyses which are available 
and is intended to serve more as an illustration of a 


method than as the only method 


Introduction 


In view of the improper functioning of a high per- 
centage of receivers, it was decided that a series of tests 
be performed to evaluate the variations of the signal 
generator output. These tests would have as their ob- 
jective a decomposition of the signal generator output 
variation into the component parts associated with (1) 
transistor variations, (2) receiver variations, and (3) 
experimental error. The receivers which were subjected 


W 








=e Pb 8s, 


Figure 1—Schematic Diagram of Receivers Under Study 





to study had in their design four different types of tran- 
sistors, each of which had an influence on the signal 
generator output. This influence could be demonstrated 
clearly by observing the signal generator outputs given 
by leaving three of the transistors in the receiver and 
replacing the fourth transistor with different transistors 
of the same type. A careful study of the system indi- 
cated that there was very little interaction between the 
transistors relative to the signal generator output and 
that the effects of the transistors, on this output, could 
be considered additive. These decisions were such that 
the assumptions in experimental design and variance 
component analysis theory were satisfied and the study 
could be effectively pursued. 


Basic Concepts 


Schematically, the receivers under study are repre- 
sented in Fig. 1, where A is a transistor of one type, 
B a transisitor of another type, etc. Each of these tran- 
sistors, being of different types, is from a different sta- 
tistical population. Since the effects on output of the 
various transistors are additive and do not interact, it 
can be stated mathematically that a randomly selected 
transisitor of each type inserted in a randomly selected 
receiver will produce an output of the following type: 
where 

Y=m+r+at+b+e+d+e 
Y — is the signal generator output 
m — is a nominal generator output 


r — is a random variable contribution of a partic- 
ular receiver of the receiver population. 


a — is a random variable contribution of a partic- 
ular A transistor of the population of A transistors. 


b is a random variable contribution of a partic- 
ular B transistor of the population of B transistors. 


c is a random variable contribution of a partic- 
ular C transisitor of the population of C transistors. 


d is a random variable contribution of a partic- 
ular D transistor of the population of D transistors. 


e is a random variable contribution of the sys- 
tem and is a function of numerous uncontrollable fac- 
tors such as recording technique, operator error, sys- 
tem characteristics, environmental conditions, etc. 


From a careful study of this model and the desired 
results, it was noted that an experiment which used a 
Graeco-Latin square arrangement of transistor combi- 
nations in a completely randomized design for each re- 
ceiver and a random selection of receivers would be 
appropriate. This design has the advantages of elim- 
inating worthless information on non-existent interac- 
tion and of presenting a balance of information on the 
different quantities being investigated. In view of the 


TABLE I|—Transistor Arrangement 


Au Aw 
Cu Du 1 Cu D 
Cw Du 
Cu Dw 
Cw Dis 
Cu Dus 


time and costs allocated for this study, it was decided 
that the Graeco-Latin squares should be of side 5 and 
that 11 receivers could be used in the study. 


Experimental Design 


The mathematical model for this completely random- 
ized Graeco-Latin square design is: 


Yijnem =m-+ ry + Ajit) T dys) 7 Ce(i) v dint) 9 Ci jkem 


where i takes on the values 1, 2,...., 11 and j, k, e, and 
m take on the values 1, 2, 3, 4, and 5 according to the 
Graeco-Latin square designations; the other terms are 
as before except that the subscripts now indicate which 
receiver is being considered. To illustrate this model 
more clearly, the experimental arrangement of the tran- 
sistors for the first receiver is given in Table I. To pro- 
duce this receiver arrangement, five transistors are 
selected at random from each of the four transistor 
populations. The A transistors are labeled A;,, Ajo, Ajs, 
A, and A,,;; the B transistors B,;, By, Bys, By4, and 
B,;; the C transistors C,,, Cys, Cys, C14, and C,;; and the 
D transistors D,;, Dye, Dy3, D4, and D,,; the first sub- 
script indicates the receiver the transistors will be used 
in and the second subscript identifies the transistor. The 
test combinations are then given according to Table I. 


Thus, one transistor test combination is given by tran- 
sistors A;;, B,;, C,;, and D,,, a second is A;;, Byso, Cys, 
and Dj», etc. Having determined the twenty-five com- 
binations for the first receiver from Table I, the twenty- 
five combinations were then randomized to obtain 
testing order. After randomization, the twenty-five com- 
binations were then tested and the signal generator 
output recorded for analysis. The recorded data are 
given in Table II. 
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Theory of Analysis 


The analysis of the data was accomplished through 
the standard analysis of variance and component analy- 
sis techniques. The formulas summarizing the analysis 
of variance techniques are given in Table III. Special 
notations have been used in these formulas as follows: 
the lower subscripts on the summation symbols indicate 
summation over all possible values of the index for the 
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summed quantity; a dot as a subscript of a symbol in- 
dicates summation over all possible values of that sub- 
script for the summed quantity. This notation eliminates 
the use of Kronecker deltas which are sometimes found 
in the formula and also permits simplified algebraic 
manipulation. 


As in the conventional analysis of variance, the tran- 
sistor and receiver mean squares can be compared with 
the system error mean square and an F test applied for 
significance. However, in this case the interest is not 
in the significance, and the test will have little if any 
bearing on the estimation of the variance components 
That is, it has already been decided that the differences 


TABLE !ti—Analysis of Variance 


Mean 


Source of s 
quares 


Variation Sums of Squares 


Sum of 
Squares 
Total ad Ft seem ae Deg. of 


Freedom 
Receivers 
A” Transistors 


‘B” Transistors 


Transistors 


D” Transistors 5 ‘ (1/25) 


Total Sum of Squares 


System Error 
Minus all other SS 


of the A, B, C, D, transistors and receivers exist and 
are random. Under this assumption, and with the objec- 
tive of variance component analysis, the remaining theo- 
retical considerations are in the determination of the ex- 
pected values of the mean squares. The expected values 
of the mean squares are the average values that would 
be obtained if the experiment were repeated many 
times and the calculated values for each source of varia- 
tion in Table III averaged over all the experiments 
Thus, the expected values of the mean squares are the 
values of which the particular calculated mean squares 
are estimates. These values have been derived and are 
presented in Table IV. These expected values are in 
terms of variances of the various sources of variation, 
o* denoting variance and the subscript denoting the 
source. The derivation of these values is reasonably 
straight forward and will not be treated in detail here 
Appendix A gives sample derivations, the method of 
derivation being the same in other cases. 


Having formulas to calculate mean squares and for- 
mulas for their expected values, the two sets of quanti- 
ties can be equated to produce a set of six equations 
in terms of the six unknowns o,”, 6,7, 6,7, 6.7, 64", 
and o”,,. From the model, it is easily established that 
the variance of a randomly selected signal generato: 
output is the sum of the variance components above 
Thus: oy? = Go,” + 6,7 + G7 + Ge" + Gy? + O74 


The percentage of variation associated with each of 
the different sources are one-hundred times o,?/oy’, 
64"/dy", Opy?/Oy", G.?/Gy*, O4a*/oy*, and o*,./ay”. These 
percentages are the key to the source of variation which 
is responsible for most of the variation in the signal 
generator output 
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TABLE IV—Variance Components 


Source of Deg. of 
Variation Freedom 


Expected Mean Squares 
Total 274 
Receivers 10 
“A” Transistors 44 
‘B” Transistors 
‘C” Transistors 
D” Transistors 


System Error 


Application 


Applying the formulas of Table III to the data in 
Table II gives the data in Table V. 

Equating the mean squares in Table V to the ex- 
pected mean squares in Table IV and solving the re- 
sulting system of equations gives the variance estimates 
6," = 82.15; o,? = 3.57; o,,2 = 4.78; o.2 = 47.99; og? = 28.95; 
and o?,, = 21.62. Combining these values to obtain the 
variance of a randomly selected output gives oy” = 189.06 
The percentage of the variation associated with each 
source is then given in Table VI. 

From these results, it is apparent that the major 
portion of the output variation is due to variation 
between and within the receivers. Thus, if variation 
reductions as large as 50 percent are required, the basic 
receiver must be improved. If improvement is derived 
through transistor study and redesign then transistors 
C and D are the ones which will contribute the most 
The contributions to the output variation of transistors 
A and B are negligible and offer very little as im- 
provement possibilities. 


Conclusions 
In this article a successful application of variance 
component analysis in electronics has been described 


Undoubtedly in this area there are many other applica- 
tions of this useful concept which snould be under- 


TABLE V—Analysis of Variance Table 


Sums of Mean 
Squares Square 


Degrees of 


Source of 
Freedom 


Variation 


49,492.65 


Total 274 
25,019.13 


Receivers 10 

A Transistors 1,736.37 
in Receivers 

B 2,002.45 

Cc 11,510.61 

D 7,321.29 

System Error 1,902.80 


Vi—Percentage Variations 


Variation Due of Total Variation 


A Transistors 
B Transistors 
C Transistors 
D Transistors 
All Transistors 
(A, B, C, and D) 
System Error 
Receivers 
System Error and Receivers 
Tota! (All Sources) 





taken. Not only should these applications be considered Expanding the terms in parenthesis and taking thei: 
in the study of effects, but under other models the 
possibility of using control charts on the variance 
components should be investigated. The authors are E(1) 275 (16/25 + 4/25) a,° 


expected value gives 


currently exploring this possibility since the success- + 275 [(16) (5) 625 + 20/625] o2., (8) 
ful manufacture of many electronic devices depends 
strongly on the variability of components which are 


used in those devices and the control of this variation E(I) 220 o,7 + 44 o? (9) 


has been a long standing problem 

Since 
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J can be expressed in the form 
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From the model and the notation 


275 (4) 


Appendix A—Derivation of Expected Mean Squares ) and (4) into (2) and simplifying gives 
Type A Transistors Within Receivers 9: ’ : “4h 55 


Consider 


v5 2 Y 
I can be written in the form : ‘ , 5) 


Taking the expected value of (5) and using the dis- 


tributive law 


r/1l 


E(J) 35S E (r 


E(J) (25)(11) E (1 


Substituting a /55 + b 


I 5 2 » + e 5 


Taking the expected values yields 
E(1) (5) (11) (5E) (a 5 +e 35 Expanding the terms in parenthesis gives 
e,._/25)* (6) E(J) = 275E(r, — r/11)2 
275E(a_,;,/5 
Expanding the right-hand side of (6) and using the + 275E(b ,,,.5 
independence of a),;, and €jjom + 275E(c ,,,/5 
E(1) 275E (a;;; a ,,,/5)? + 275E(d ,,,/5 
275E (e : 25 7 + 275E(e, 25 : 275)? (8) 


(i) 
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Further expanding of the terms in parenthesis and tak- 


ing their expected values gives 


275(100/121 10 121)o,- 


275[ (10)? 5/ (55) 


E(J) 


275 {[(10)2 25 + 25 


50 o,- 


10 o-,, 


50 0), 


Since 


E(J/10) 


E(Mean Square for Receivers) 
E(J)/10 


Equations (10) and (11) yield 


E(Mean Square for Receivers) 


56," 


10m=106 
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The Mechanical Lot Plot 


Templet 


E. W. ELLIS 


Pratt & Whitney Aircraft Co., Inc., East Hartford, Conn. 


The protection advantages that 
variables-type sampling has over at- 
tribute-type sampling have lceng 
been apparent. However, the calcu- 
lation time involved for variables- 
type sampling and the need for 
trained personnel to perform those 
calculations generally have prevent- 
ed the widespread use of variables- 
type sampling plans. The Mechanical 
Lot Plot Templet was developed in 
order to eliminate these objections 
from one of the most popular of the 
variables-type sampling plans used 
for lot acceptance—“The Hamilton 
Standard Lot Plot Method of Ac- 
ceptance Sampling by Variables.” '' 


In the lot plot procedure, fifty 
pieces are selected at random from 
an incoming lot, and a point is plot- 
ted on a distribution chart to repre- 
sent the variable gaging result of 
each of the pieces. The upper and 
lower 3-6 control limits of the plot- 
ted distribution are calculated; these 
limits generally represent with ac- 
ceptable accuracy the limits for the 
complete lot. The Mechanical Lot 
Plot Templet determines these limits 
without the need of mathematical 
calculations and trained personnel. 


These advantages are accom- 
plished by using transparent templet 
belts on which the “reasonable” fre- 
quency cell control limits of pre- 
determined half - distributions have 
been transcribed. The 3-o limit on 
the templet which the corresponding 
side of the sample’s frequency dis- 
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tribution best fits is considered the 
3-o limit for that side of the lot dis- 
tribution from which the random 
sample is taken. This technique is an 
adaptation with modifications to the 
principle presented by D. A. Hill’ 
at the Aircraft Quality Control Con- 
ference in 1953 

The Mechanical Lot-Plot Templet 
working with half-distributions only 
has two continuous templet belts, 
and each belt has 11 half-distribu- 
tion templets (from three to eight 


cells in half-cell intervals) tran- 
scribed on it. The matching of the 
half-distributions of these belts 
quickly produces a total of 121 (11 

11) possible 50-piece distributions, 
each with a different degree of skew- 
ness. Most lot plot charts, no mat- 
ter what the skewness, can therefore 
be easily calculated with the Me- 
chanical Lot Plot Templet 

The procedure for the use of the 
machine is simple and non-skilled 
people can be trained in a matter of 


Figure 1—Method of Insta!ling Chart in Mechan'cal Lot Plot Templet 





Figure 2—Method of Transcribing Lot Limits on Mechanical Lot Plot Templet 


minutes. The procedure is as fol- 
lows 
1. Slide the feeder plate to the 

right and attach the Lot Plot 
Chart (see Fig. 1) 
Determine the “midpoint line” 
of the distribution. Select the 
value cell on the distribution 
chart that divides the chart dis- 
tribution into two approximate- 
ly equal numerical halves. If 
this selected value cell is also 
the mode cell (largest frequen- 
cy of any value cell) and the 
distribution is a unimodal dis- 
tribution, consider the midpoint 
of the value cell to be the “mid- 
point line” of the distribution. If 
the selected value cell is not the 
mode cell of a unimodal dis- 
tribution, consider the selected 
cell’s value cell limit line near- 
est the mode cell, to be the 
“mid-point line” of the distri- 
bution. On bi-modal distribu- 
tions, consider the value cell 
line separating the two mode 
cells to be the “midpoint line” 
of the distribution. Note that 
the “midpoint line” is always a 
cell limit line or the midpoint 
between twe cell limit lines 
Slide the feeder plate to the 
left until the selected “midpoint 
line” of the distribution coin- 
cides with the templet cente: 
line which is located between 
the two templet belts 
Select a templet for one side of 
the distribution by turning the 
templet belt until, when the 
base line of the templet lines up 
with the base line of the distri- 
bution, the uppermost frequen- 
cy cell of each individual value 


a guide for drawing the lot 
limit line. Mark on each side 
of the chart the letter that 
represents the templet used on 
that half of the distribution 
(See Fig. 2). 

Remove the chart from the ma- 
chine and draw _ specification 
lines. If the lot limit is outside 
of specification, consult the ref- 
erence chart for the percent 
outside of specification (See 
Fig. 3). 

The templets were made up in the 
following manner: one-sided dis- 
tributions from three to eight hori- 
zontal cells (class intervals) were 
selected in half-cell intervals and 
the theoretical cell frequency was 
determined for each horizontal cell 
of each 25 piece one-sided distribu- 
tion. The cell frequency was trans- 
formed into p for each individual 
class interval cell by dividing the 


Figure 3—-Method for Determining the Percent of Lot Outside Specifications with Mechanical 


Lot Plot Templet 


cell of that half of the chart dis- 
tribution falls between the red 
line and blue line of the select- 
ed templet. 

Repeat operation 4 for opposite 
half of distribution. 

Adjust either or both belts o1 
the selected midpoint line so 
that the combination of selected 
templets shall be the two that 
the cell distribution fits best. 
Draw lot limit lines on the 
chart, by using the cutaway 
slot in the belt at the lowe: 
frequency end of each templet 
distribution. The inner edge of 
the slot coincides with the 3-o 
limit of the distribution in- 
volved and is therefore used as 


theoretical cell frequency for the 
cell by the sample size. The upper 
and lower control limits of each cell 
were determined by the formulas 


(p) (1—p) 
n 


UCL p + t\ 


(p) (1—p) 


t \ : 


where 


average percent frequency of 
individual cell 

t selected confidence multipler 

n = sample size (See Fig. 4) 

These p limits were multiplied by 

the sample size to determine the cell 

frequency control limits that are in- 
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scribed on the templets. The upper 
control limits of the separate class 
interval cells were connected and 
inscribed on the transparent templet 
belt in red. The lower control lim- 
its of the separate class interval cells 
were connected and inscribed on the 
transparent templet belt in blue. The 
selected confidence interval (t) was 
chosen separately for each limit so 
that the particular limit involved 
would, when transcribed on the 
templet, coincide with a frequency 
cell line. The selected intervals were 
such that the actual confidence lim- 
its varied between 85 and 99 percent. 

Each continuous belt contains 
eleven half-templet distributions, 
with the frequency distribution out- 
lines on one belt the mirror image 
of those on the other belt. The 121 
possible templet combinations make 
the machine adaptable to most 50- 
piece lot plot charts. The excep- 
tions are when one side of the dis- 
tribution involves more than 30 


items or less than 20 items or when 
strays are encountered. 

The Mechanical Lot Plot Templet 
method holds the following advan- 
tages over the conventional mathe- 
matical calculation method: 

1. Speed—No lengthy mathemati- 
cal calculations are necessary. 
Time Studies show an average 
saving of three minutes per lot 
plot chart. 

2. Elimination of Mathematical 
Errors—The elimination of 
mathematical calculations elim- 
inates the possibility of mathe- 
matical errors. 

3. Shortening of Training Time 
Since unskilled personnel can 
determine lot limits in a short 
time by using this method, 
trained analysts are not re- 
quired. The feature is espe- 
cially attractive when starting a 
lot plot program and competent 
lot plot analysts are not avail- 
able. 
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Figure 4—Method Used for Determining Templet Lines 
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4. Facility in Supervision—Super- 
vision can determine whether 
transcribed lot limits are cor- 
rect simply by glancing at the 
Mechanical Templet. This elim- 
inates time consuming checking 
of mathematical calculations. 
Normalcy of each Sample Dis- 
tribution Checked—A check 
similar to chi-square check for 
normalcy is automatically made 
for each distribution. If the 
sample distribution fits a tem- 
plet, it is a possible “normal” 
distribution. 

The accuracy of the templet meth- 
od has not definitely been mathe- 
matically calculated. A comparison 
of the known distribution results 
obtained by using the mechanical 
templet method with the results ob- 
tained by using the conventionally 
accepted methods of calculating lot 
plot charts indicates that only a 
very small variation between the 
methods exists. This variation can 
be considered to be minor when 
compared to the overall variation 
(due to sampling, etc.) between dif- 
ferent lot plots from the same uni- 
verse. 

Figure 5 is a typical example of 
such a comparison. Information for 
50 lot plot charts of 50 pieces each 
was drawn from a normal bow! of 
500 chips. Chips were drawn one at 
a time from the bow! and recorded. 
After drawing five chips, all chips 
were returned to the bow! and re- 
mixed. This distribution of the chips 
had a mean of 20 and a standard 
deviation of 2.55. Each lot plot 
chart, determined in this manner, 
was calculated by each of 
methods: (1) True method, using 
~ FX and ¥ FX?, (2) Range meth- 
od, using a sample of fve and (3) 
Mechanical Lot Plot Termplet. The 
mechanical lot plot templet operator 


three 


had no previous lot plot training 
did not know of the expected results 


and operated the mechanical lot plot 
templet only according to the direc- 


tions given here. It should be noted 
that the individual points plotted in 
Fig. 5 are themselves the upper 
control limit results of the 50 indi- 
vidual lot plot charts drawn from 
the known universe. The theoretical 
average of each of the curves should 
therefore be the theoretical UCL of 
the sample lot plot or 27.65 (X of 
universe is 20, o of universe is 2.55 
UCL X + 30 20 + 7.65 27.65) 
A plot of the lower control limits 
shows of course, similar distribu- 
tions. Examination of Fig. 5 shows 
that the spread due to sampling 
chance and other such variables for 
each method is much greater than 
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Figure 5—Histograms with Three Different Methods used to Calculate Upper Control! Limits 
of Fifty Individual Lot Plot Charts Taken from a Known Distribution (x - 
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any small difference that might exist 
between methods of calculation. It 
should be noted, however, that at 
times there is a difference of as 
much as two cells between methods 
on the UCL calculation of an in- 
dividual lot plot. However, when 
such differences exist, there is no 
trend for any one method to consist- 
ently produce the lowest or the 
highest result. This difference, how- 
ever, points out that for expected 
protection it is necessary to use the 
same method constantly in calculat- 
ing limits and not to vary the method 
between charts in order to find the 
most favorable one. 

The mechanical lot plot templet is 
not commercially available. Two 
actual models have been made; one 
a crude prototype model, and the 
other the finished model shown in 
this article, which is much more 
luxurious than is needed and much 
too expensive for commercial ap- 
plication except in high volume 
areas. 

In summary, the mechanical (lot 
plot) templet is a method of achiev- 
ing the benefits of variable sam- 
pling, without the disadvantages of 
time consuming mathematical calcu- 
lations and the necessity of highly 
trained personnel. 
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Air Materiel 


Command 


begins civilian 


engineer recruitment 
program 


The Air Materiel Command has 
underway a program to recruit 31 
civilian engineers for work in quality 
control at ballistic missiles plants 
and test facilities. 

Plans are still being formulated 
to train at least ten Air Force en- 
gineer officers to take part in that 
program along with the civilians. 

The Air Force practice of “flight 
test and fix” in connection with the 
acceptance of aircraft for operational 
use is not valid in relation to mis- 
siles. Under present practice, test 
personnel, by flying a new airplane, 
report any deficiencies or weakness 
in performance. By a series of con- 
tinuous flight and service tests, each 
new aircraft finally enters the Air 
Force inventory as a product of the 
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best possible design and manufac- 
turing methods. 

But now, as the Air Force swings 
whole-heartedly into the missile age, 
the old practice is not possible. 
While the manned airplane lends 
itself to “flight test and fix,” the in- 
credibly expensive ballistic and 
guided missiles fly once and that is 
all. Considering the vital mission 
each missile will have to perform in 
the event of war, this nation cannot 
afford to have an ICBM, for ex- 
ample, fail on its one and only flight. 

The Air Materiel Command, 
charged with the quality control re- 
sponsibility for the Air Force, in 
addition to procurement, mainte- 
nance and supply of all items used 
around the world, has developed a 
program to use professional engi- 
neers assigned to the quality control 
task at ballistic missile installations. 

“We realize this is not a startling 
development: using graduate engi- 
neers in quality control work,” said 
Colonel J. G. Schneider, AMC’s chief 
of quality control. “But this is the 
first time we have written the re- 
quirement that professional engi- 
neers must be used in certain activi- 
ties in the Air Force quality control 
program.” 

“The primary function of Quality 
Control is to assure compliance with 
specified technical requirements,” he 
continued. “The requirements for 
modern weapon systems are stated 
in complex scientific and mathemati- 
cal terminology. If the Air Force 
quality control representative (AF- 
QCR) is to adequately discharge his 
responsibilities for quality and re- 
liability assurance, it becomes quite 
obvious that he must be able to com- 
prehend this technical terminology 
and intelligently communicate with 
all personnel working in this engi- 
neering enviroment.” 

In August, 1957, Lt. General Wil- 
liam F. McKee, acting in place of 
the AMC Commander, General E. W. 
Rawlings, notified all Air Materiel 
Areas of the plans underway to re- 
cruit 31 electronic, power plant, and 
chemical engineers for assignment to 
ballistic missile facilities. 

The starting salary established for 
these positions is $10,065, because 
the level of responsibility requires 
that fully qualified engineers be 
brought into the program. Recruit- 
ing is taking place from within and 
from outside the civil service sys- 
tem. 

The quality control people at AMC 
have been pushing for the Civil Ser- 
vice Commission to establish a new 
series of jobs to include the pro- 

(Continued on page 22) 
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Multi-exposure shot showing "PERMANENT" mounted prism 
being crashed into a piece of wood. Bond was not affected in any 
way. Your AO Sales Representative will perform this demonstra 
tion right before your eyes 


YOU CAN PAY MORE 
BUT YOU CAN’T 
BUY BETTER... 


AMERICAN-MADE AO SPENCER CYCLOPTIC 
STEREOSCOPIC MICROSCOPES 
START AT A LOW $189.00°* 


This stroboscopic photograph shows positive, permanent prism alignment. 
the amazing holding power of the spe- This careful attention to detail is 
cially developed ““PERMANENT"” _ typical of the thoroughness that marked 
bonding agent used to mount prisms in every step of the development of this 
the new AO Spencer Cycloptic Stereo- _ instrument. Enthusiastic users tell us we 
scoptic Microscopes. have achieved our goal of top quality 
This method of prism mounting at a low, low cost 

means you can put your Cycloptic to The entire AO Spencer Stereoscopic 
extreme use... .attachment to a vibrat- story is yours for the asking. Mail cou- 
ing production machine, rough and pon below for handsome 36 page bro- 
tumble field trips, even years of student chure which gives complete specifica- 
handling ...and still be assured of _ tions. 


*MODEL 56F-1, in quantities of 5 or more 


Gentlemen 
Please send me AO Spencer Cycloptic 
Brochure SB56-856. 


American Optical 
Company Bios 


Address 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 





You'll never forget Boston 


When you come to Boston in May 
to attend the Twelfth Annual 
Convention of the American So- 
ciety for Quality Control, you 
will be coming to an industrial, 
educational and cultural center 
where history has been and is 
being made. 

As you approach Boston, you 
will cross a great circle highway, 
route 128, which runs from Glous- 
ter on Cape Ann to Nantasket 
below Boston. For mile after mile 
on this highway are new factories, 
insurance companies, electronics 
plants, engineering and construc- 
tion firms, department stores 
much of Boston’s modern busi- 
ness. As spokes converge toward 
the hub from the rim of a wheel, 
so do the highways enter the city 
from route 128, making Boston 
literally the Hub City. 

One of the major spokes is 
Commonwealth Avenue. Begin- 
ning in Newton it approximately 
follows the Charles River as it 
winds its way through Cambridge 
and Boston. Where the river runs 

into Boston harbor, it has been dammed to form an 
unusually beautiful basin, bordered on the Boston side 
by the scenic parks and lagoons of Storrow Drive. 

Near the lower end of the basin is a permanent band 
shell where members of the Boston Symphony Orchestra 
play summer concerts. Directly beyond the shell to the 
right, Beacon street leads past the Public Gardens with 
its swan boats, miniature suspension bridges and rare 
flowers. This famous thoroughfare continues on up the 
hill along historic Boston Common with its English elms, 
Frog Pond, monuments and ferocious squirrels to the 
noble Bulfinch-designed State House with its gold-leaf 
dome. 

The literary flowering of New England of the last 
century was centered in Boston and Beacon Hill. The 
brick houses of Louisberg Square and those with lav- 
ender panes of glass on Beacon street were silent wit- 
nesses as Holmes, Longfellow, Whittier, Thoreau, Emer- 
son and Lowell walked by on their way to their pub- 
lishe.s, Tichnor and Fields, above the Old Corner Book- 
store. In this period, as well as during the Civil War, 
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Boston’s Puritan heritage produced notable reformers 
who had a marked influence on education, penology and 
child welfare. In Boston philanthropy was a profession; 
wealth had its duties rather than its privileges. 

Down from Beacon Hill is the Massachusetts General 
Hospital where anesthesia was first used. In addition 
Boston claims a number of equally outstanding medical 
and diagnostic centers, including the world-renowned 
Boston Children’s Medical Center. 

Across the river in nearby Cambridge are Harvard, 
the oldest university in the United States, and Radcliff, 
one of the leading women’s colleges. Along the river 
are the domed buildings of the Massachusetts Institute 
of Technology. Boston University, Boston College, Tufts, 
Wellesley, Northeastern and Simmons are a few of the 
other institutions of higher learning which cluster 
around Metropolitan Boston. 

Today in downtown Boston, you will find the heart 
of investment banking in the United States. Along the 
waterfront the largest 
fishing industry in the 
country is operating in 
full swing, byt in far 
different craft than the 
famous clipper ships of 
McKay which made 
Boston one of the 
wealthiest cities of the 
last century. At the 
Charleston Nayy Yard 
across the river »s the 
frigate Constitution — 
famous for her ex- 
ploits in the War of 
1812 which won her 
the nickname, “Old 
Ironsides.” And in 
East Boston, only a 
few minutes drive from the hotels is Logan Inter- 
national Airport with the longest runway in the East. 

At the convention you will be making your head- 
quarters at the Statler or Sheraton-Plaza hotels, both 
of which are within a few blocks of the Charles River, 
the Public Gardens, the State House and many other 
historic spots. When you are with us in May, we hope 
you will be able to plan a few extra days to explore 
the literally hundreds of places, both old and new, 
in a city steeped in the traditions of the past, but meet- 
ing the challenge of the future. 





12TH ANNUAL CONVENTION AND EXPOSITION 


HOTEL STATLER 


BOSTON, 
MAY 26 - 28, 1958 


MASSACHUSETTS 





SCHEDULE OF EVENTS 





Headquarters “lotels, Statler & Sheraton-Plaza 
Technical Sessions, Statler & Sheraton-Plaza 
Exposition, Hotel Statler Ballroom 


SUNIL AY—MAY 25 


4:00-9:00 pm 


Bosto» 


Section Open House: Georgian 


Room of Hotel Statler. A special reg- 
istration desk will be open for both 
Advance and Current registrations. 


MONDAY—MAY 26 


8:30 am 


Registration: 


Mezzanine of Hotel 


Statler only. 


8:30 am-6:00 pm 
10:30 am-11:30 am 
12:30 pm 


Luncheon: 
Plaza Hotel. 


Exhibits: Hotel Statler Ballroom only. 
Technical Sessions 


of Sheraton- 
speaker: Hon. 


Ballroom 
Guest 


Perkins McGuire, Assistant Secretary 
of Defense. 


*Plant trips: 
Chemical Co., 


The Dewey & Almy 
Keystone Mfg. Co., 


Gillette Safety Razor Co. 


Technical Sessions 

Annual Meeting, ASQC: Bay State 
Room, Hotel Statler. 

t+Social Evening: Ballroom of Shera- 
ton-Plaza Hotel. 


TUESDAY—MAY 27 


am Registration: Mezzanine of Hotel Stat- 
ler only. 


am-6:00 pm 
am-10:00 am 
am-11:30 am 

12:30 pm 


Luncheon: 
Plaza Hotel. 
Canham, Editor 


Exhibits: Hotel Statler Ballroom. 
Technical Sessions 
Technical Sessions 


Ballroom of Sheraton- 
Guest speaker: Erwin D. 
of The Christian 


Science Monitor. 


2:00 pm 


*Plant trips: 
Gillette Safety Razor Co., 
Electric Co., 


Arthur D. Little Co., 
Western 
Walter Baker Chocolate 


Corp. 


pm-4:00 pm 
6:30 pm 


Technical Sessions 
Annual Banquet: 


Ballroom of Shera- 


ton-Plaza Hotel. 


8:30 am 

8:30 am-3:00 pm 

9:00 am-10:00 am 

10:30 am-11:30 am 
12:30 pm 


2:30 pm- 3:30 pm 


WEDNESDAY-—MAY 28 


Registration: Mezzanine of Hotel 


Statler only. 

Exhibits: Hotel Statler Ballroom. 
Technical Sessions 

Technical Sessions 

Sheraton- 


Luncheon: Ballroom of 


Plaza Hotel. 
Technical Sessions 


LADIES’ PROGRAM 


Ladies’ Headquarters during the entire Convention: Room 


436, Hotel Statler. 


9:00 am 


1:45 pm 
9:00 pm 


*Special nominal registration fee to help defray the costs of this activity. 


area only. 


Buses leave from Sheraton-Plaza Hotel. 


tOptional extra cost item, not included in registration fee. 
tBuses leave from Hotel Statler. 
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MONDAY—MAY 26 


Hospitality Hour: Terrace Room, Ho- 
tel Statler. Feature: An Introduction 
to Historic Boston. 


tSpecial tour of Historic Boston. 


t+Social Evening: Ballroom of Shera- 
ton-Plaza Hotel. 


TUESDAY—MAY 27 


Hospitality Hour: Terrace Room, Ho- 
tel Statler. 


Luncheon: Union Oyster House. 

The balance of the afternoon has been 
left free. A generous list of optional 
activities will be made available. 
Annual Banquet: Ballroom of Shera- 
ton-Plaza Hotel. Separate Registra- 
tion Fee may be paid in advance or 
at Convention. 

tPops Concert Tickets available for 
those not wishing to attend the An- 
nual Banquet. 


WEDNESDAY—MAY 28 


Hospitality Hour: Terrace Room, Ho- 
tel Statler. Feature: Flower Arrange- 
ments, 

+tAn optional trip has been arranged 
to Salem and the North Shore with 
luncheon at the famous Seven Gables 
Inn. 

tNumerous other optional trips will 
be available 


Tickets available in Registration 





(Continued from page 19) 
fessional requirements now needed. 
Pending such action, they have writ- 
ten new job descriptions around al- 
ready standard job titles. It is ex- 
pected that when all the armed 
services agree on the proper require- 
ments, the Civil Service Commission 
will come up with the new series. 

In addition to the civilian positions 
called for under the new program, 
AMC is seeking ten AF officers, al- 
ready possessing engineering de- 
grees, to take further training in 
order to work into quality control. 
The graduate training would consist 
of a years work in a civilian college 
leading to a master’s degree in ap- 
plied and mathematical statistics. The 
new specialists would then work in- 
to quality control positions alongside 
the civilians now being recruited. 

It is planned that these officers 
would finish their one year course 
in June, 1959. They will be followed 
by other officers as the program 
gains momentum. 


What's New? 


A glance at the job requirement 
for one of the engineers will give 
an idea of the scope and respon- 
sibilities involved. Among other 
duties, several stand out: “responsi- 
bility for final decision; authorized to 
approve .. . actual acceptance of the 
end product; to recommend design 
changes; determines by means of 
engineering knowledge; interprets 
and evaluates test instructions.” 


The engineer is placed at a level 
sufficiently high that his decisions 
are binding on the Air Force, may 
entail expenditure of additional 
funds, and affect delivery schedules. 
The man works under the general 
administrative supervision of the 
AFQCR, but has broad latitude for 
independent decisions and receives 
no technical supervision. 


Present plans call for engineers 
to be assigned to AF Plant Repre- 
sentatives offices at Douglas Aircraft, 
Long Beach, Calif.; Convair, San Di- 
ego, Calif.; Glenn L. Martin, Denver, 


Colo.; General Electric, Syracuse, 
N. Y.; and A. C. Spark Plug, Mil- 
waukee, Wis. Others will work at the 
AMC Liaison Office, Edwards AFB, 
Calif; AMC Quality Control Ac- 
tivity, Air Force Missile Develop- 
ment Command Test Facility, Den- 
ver, Colo.; and the AMC Liaison 
Office, Patrick AFB, Fla. 

While this engineer concept is 
being applied now to missiles, it is 
expected that the procedure will be 
used with all Air Force weapon 
system procurement in the future. 
Colonel Schneider summed up the 
philosophy in a letter to the Air 
Materiel Areas. He said: 

“Quality and reliability are the 
keystones to any arsenal of missiles. 
Air Force quality control in the mis- 
sile era is more important than ever 
before and will require aggressive, 
continuous action on your part if 
quality control is to successfully 
carry out its new role in the current 
and future AF weapon system pro- 
grams.” 


ROY A. WYLIE, Editor 


When inquiring about “What’s New?” items, please mention INDUSTRIAL QUALITY CONTROL 


Custom Scientific Instruments, Inc., 
Kearney, N. J. is now offering a 
Nicking Jig, Model CS-92, to the 
plastic industry. The unit is shown 
in Fig. 1 of the “Proposed Tentative 
Method of Test for Environmental 
Stress Cracking of Ethylene Plas- 
tics,” which appeared in the ASTM 
Bulletin of December 1956. Also 
available is a Sampler Notcher for 
ASTM D-256-54T, Method A and B 
as well as many fixtures that appear 
in ASTM Specification. 


~*~ * * 


A new model of the Gaivanek-Mor- 
rison Fluorometer, designed origi- 
nally for the U. S. Atomic Energy 
Commission by the American Cya- 
namid Co. now incorporates provi- 
sion for analysis of liquid samples for 
trace quantities of both beryllium 
and uranium. Produced by the 
Jarrell-Ash Co., Newtonville, Mass., 
under license from the American 
Cyanamid Co., the new JAco G-M 
Fluorometer extends the scope of the 
original Galvanek-Morrison instru- 
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ment from conventional determina- 
tions of uranium in solids to include 
detection of beryllium and uranium 
in solutions, particularly biological 
products. The versatility of the 
Fluorometer permits analysis of any 
liquid or solid sample inherently 
suited for fluorometric methods, and 
renders the instrument ideal for a 
wide variety of fluorometric deter- 
minations seldom within the range of 
only a single instrument. Inter- 
changeable attachments permit op- 
erators to switch quickly from analy- 
sis of solid to liquid samples. 


x* 


A new, high precision, motor driven 
production micrometer which can 
handle up to 10,000 spherical pieces 
per hour, as well as _ rectangles, 
squares, tapers and other shapes, 
has been announced by the Affiliated 
Manufacturers, Inc., 60 East 42nd 
Street, New York 17, N. Y. Known 
as a Roller Mike, the new unit is de- 
signed to sort and measure small to 
miniature parts, for precise classi- 
fication, by thickness, in prod: ction 


quantities or small lots, and with to- 
tal clearances down to 0.000030 
inches. Among the parts which the 
ROLLER MIKE can sort and grade 
are mica discs; instrument pivots; 
miniature steel balls; germanium 
and silicone dice; machined spacers; 
bearings; collars; straight and ta- 
pered sleeves and pins; platinum and 
indium spheres and pellets; metal 
ring guides; plastic and metal wash- 
ers; and glass beads. The ROLLER 
MIKE is applicable where mass pro- 
duced items require sorting or cull- 
ing out for subsequent high quality 
close tolerance assemblies, and 
where high quality and less rejects 
can be produced by regrading of 
parts. Automatic feeds can be fur- 
nished to provide unattended opera- 
tion, and provisions can be made for 
sorted parts to be fed into a contin- 
uing process. The Roller Mike is a 
self-contained unit with removable 
lid and carrying handle for easy 
movability. It weighs 32 pounds and 
is driven by a 110 V 60 cycle, single 
phase, 3, 25, or 75 RPM motor. The 
unit has eighteen collecting bins. 
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Does the work-level listen to everything 
but hear nothing when it comes to your 





Quality messages? 


See for yourself how other A.S.Q.C. members are solving the 


If employee indifference and the difficulty 
employee apathy problem. 


of personal coverage in problem areas is 


of growing concern to you, then you will 
want to investigate the Elliott Hi-Vision 
Quality Program. 


ELLIOTT SERVICE COMPANY, INC. 
Department 83, Mount Vernon, N. Y. 


Please provide me, without obligation, further informa- 
tion and multi-color samples of your Hi-Vision Quality 
Here is a well conceived, practical ap- Program. 
proach to securing employee cooperation Name. 


on a plant-wide basis. Fires 


Details and colorful samples of this effec- Address 
tive, low cost means of moving minds in 


the right direction are yours on request. 


ELLIOTT SERVICE COMPANY, INC. 


MOUNT VERNON, NEW YORK 
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With an adjustment difference of 
0.001 between the roller ends, 
a theoretical sorting by groups of 
0.00050 inches with good consisten- 
cy can be achieved. Fragile parts are 
not harmed by passing through the 
Roller Mike because the upward- 
outward rotation of the units rollers 
assure that fragile pieces travel by 
their own weight and drop only 
about an inch into the sorting bin. 
Price of the basic unit is $1,250.00. 


x** * 


Portable equipment for ultrasonic 
inspection, testing and measuring 
of metals, ceramics and other ma- 
terials at “on the spot” locations is 
now available with the Curtiss- 
Wright Echoscope, Model 501, a 
product of the Industrial and Scien- 
tific Products Division of Curtiss- 
Wright Corp., Princeton, N. J. The 
lightweight portable instrument can 
be moved to any location or 
mounted on mobile equipment, to 
detect defects in metals and mate- 
rials, to measure wall thicknesses, 
and for maintenance testing and 
checking of in-position shafts, axles 
and running gears on machines. The 
Echoscope operates on 110-120v. AC 
current and can be plugged into any 


standard outlet. Designed for use 





00 YOU HAVE 
A QUALITY CONTROL 
PRESENTATION PROBLEM? 


QUALITY CONTROL AIDS 
ARE THE ANSWER 


Make your presentation 
more forceful and under- 
standable by the use of 
these aids. 


QUINCUNX 

... This device permits your audience to 
visualize the creation of a normal dis- 
tribution pattern as well as the results 
of variables sampling All beads are 
self-contained; nothing to drop out 
Done in attractive mahagony complete 
with zipper carrying case 


ATTRIBUTE SAMPLING DEMONSTRATOR 

Complete unit consists of transparent 

stic container, opaque colored 

is, and wood paddies permitting 

easy identification of beads at a dis- 
tance. 


SIMULTATORS 
.. To demonstrate control chart plotting 
and shift of distribution pattern. 


Lightning Calculator Co. 
Box 6192 
St. Petersburg Beach 6, Fia. 


in five different operating frequen- 
cies utilizing Curtiss-Wright quartz 
or HiR lithium sulphate transducers, 
the Echoscope is simple to operate. 
To inspect any metal, a Transducer 
is placed against an oiled surface 
and the reflections are viewed on the 
five-inch flat faced cathode ray tube. 
A reflected ‘pip’ indicates the size and 
position of the defects in accordance 


with pre-arranged standards. For 
measurement purposes, a variable 
intensity edge-lighted grid pattern 
is provided on the cathode ray tube 
face. The Echoscope can test ma- 
terial from a distance up to 30 feet 
by using extended coaxial cables. 
Also available for plug-in operation 
with the Echoscope is the Curtiss- 
Wright Flaw Calibrator, Model 502, 
which signals the presence of a flaw 
by a visible alarm (red light) and an 
aural alarm (buzzer). It also pro- 
vides gated selection of the area to 
be tested and provides amplitude 
level control for selection of defects 
over the pre-determined pip size 
Special fixtures and transducers are 
designed for the inspection of com- 
plex shaped materials, and where 
the material inspected is not readily 
accessible. 
* * * 

A new group on industrial inspection 
lights uses handmade, miniature 











a membership dividend. 


date are: 


Program Committee 


E. J. Rucci, vice chairman (IRE) 


Publicity Committee 
W. Rombach, chairman (ASQC) 


Registration Committee 


J. Rivera, chairman (ASQC) 
Arrangements Committee 

S. Zwerling, vice chairman 

C. Fritz, vice chairman 


Proceedings Committee 


Ladies Program 
Selma Koury, chairman (ASQC) 


Secretary 


M. Raphelson (IRE, ASQC) 


Treasurer 


M. Smith (AIEE, IRE) 





a 
Electronics Division News 


Proceedings of the 4th National Symposium are available at $5.00 per copy 
from the Institute of Radio Engineers, 1 East 79th Street, New York 21, N. Y. 
Division members not attending the symposium are receiving a free copy as 


Plans for the 5th Symposium to be held Jan. 13-15, 1959 in Philadelphia, 
Pa. are already underway. This will again be jointly sponsored by the Divi- 
sion, the PGRCQ of IRE and AIEE with the cooperation of EIA. It is also 
very likely that ASME will be one of the participating sponsors. 

The organization of the management committee is just about complete 
with the division enjoying a good representation. The members selected to 


I. W. Schoeninger, general chairman (ASQC) 
C. Ryerson, general vice chairman (IRE, AIEE, ASQC) 


W. T. Sumerlin, chairman (IRE, AIEE) 
R. G. Fitzgibbons, vice chairman (ASQC) 


R. M. Jacobs, vice chairman (ASQC, IRE) 


E. K. Morse, vice chairman (IRE) 
H. Wuerffel, vice chairman (IRE, AIEE) 
W. Vickers, vice chairman (AIEE) 


J. J. Mackey, chairman (ASQC) (IRE, ASQC) 


P. K. McElroy, chairman (IRE, AIEE, ASQC) 
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PRECISION 
PRODUCTION 
PROBLEMS ? 


lamps designed for medical instru- 
ments to produce an unusually clear, 
sharp beam of light, free from fila- 
ment shadows and other aberrations 
found in lights using ordinary flash- 
light lamps. Very small shaft and 
lamp diameters permit these lights 
to be used in cavities which could 
not otherwise be inspected visually 
These inspection lights are available 
in spot or diffused beam, with short 
or long extension shafts and with or 
without rotatable mirrors, magnify- 
ing lenses and directional caps. In- 
dividual lights can be interchanged 
instantly on a single handle which 
also serves as the power source, con- 
taining dry cell batteries or a trans- 
former connected to 110 v. outlet 
The handle has a sensitive rheostat 
for varying light intensity. For ad- 
ditional information write, Welch 
Allyn Inc., Skaneateles Falls, N. Y 


* . * 


A multiple function automatic tester 
which makes possible 30 individual 
wiring checks per minute is now in 
production at the Equipment Manu- 
facturing Division of Allen B. Du- 
Mont Laboratories, Inc. The device 
is capable of selecting a maximum 
of any five points simultaneously for 
a given test. Each of the five points 


OUR EVER-GROWING FAMILY 


With the addition of St. Charles 
(IIl.) the number of sections in the 
Society is now 101. The Society is 
proud to extend a most cordial wel- 
come to the new section 
101—St. Charles (Dist. 12) 
Chairman: Stephen T. White 

General Electric Co 

De Kalb, III 
Vice Chairman: H. Raymond Swen- 
son 

Illinois Institute of Technology 

Chicago, Ill 
Secretary-Treasurer: Robert A. 
Messier 

Elgin National Watch Co 

Elgin, Il. 
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NEW! ALIGNMENT 
INTERFEROMETER 


Accurately measures 
small changes in 
angle over a range 
of 30 seconds of arc 
(+15 seconds). Easy 
direct scale read- 
ings to 0.2 seconds 
(0.000006”). 


BENCH 
COMPARATOR 


Exclusive under- 
stage illumination 

no complex set-ups, 
no holding fixtures 
for most work. Mag- 
nified silhouettes 
show errors instant 
ly. Reads to 0.0001" 
with optional mi 
crometer stage 


CONTOUR 
MEASURING 
PROJECTOR 


Shows magnified sil- 
houvettes or surface 
views. Simple opera 
tion, highest preci 
sion measurements 
to 0.0001”, linear 
to 1 minute of arc 
angular 


NEW 
TOOLMAKER’S 
MEASURING 
MICROSCOPE 


Quickly measures 
opaque or transpar- 
ent objects of any 
contour. Linear, ac- 
curate to 0.0001”; 
angular, to 1 minute 
of arc 





Here’s help trom 


Bausch & Lomb 


pgele) Mee) ie), 
INSPECTION 
FABRICATION 
MEASURING 
TESTING 


7 
STEREO- “\ 
MICROSCOPES NS J 
Magnified 3-D views 
of tiny parts. Dust- 
proof, shockproof 
can be mounted 
right in machine or 
fixture. Speeds as- 
sembly, inspection 
Most compiete line, 


widest field of view. 0 


OPTICAL AIDS 
CATALOG 


Time-and-money-sav- 
ing data on Surface OPTICAL AiIOS 
Comparators, Indus- 
trial Magnifiers, Ma- 
croscopes, Micro- 
scope Bodies, Mi 
crometer Discs, Wide 
Field Tubes, Brinell 
Microscopes, Shop 


Microscopes 
aces Lome ernee. SO scameeres 6 sow sump 








MAIL COUPON TODAY FOR VALUABLE DATA 


BAUSCH & LOMB OPTICAL CO. 
84827 St. Paul St., Rochester 2, N. Y. 


Please send literature on optical production 
aids checked below: 
() Alignment Interferometer (_] Bench Com- 
porator [] Contour Measuring Projector 
[] Toolmaker's Microscope [_] Stereomicro- 
scopes [_] Optical Aids Catalog 

NAME 

TITLE 

COMPANY 

ADDRESS 

city ZONE STATE 





may be routed to any of 22 separate 
points; that is voltage sources, signal 
sources, voltage output points, 
bridges, etc. Tests include continuity 
(involving broken wires, determin- 
ing whether the right wires are con- 
nected to the right points), megger 
(the condition of wire insulation) 
and resistance. The multiple pur- 
pose automatic tester has an average 
speed of one test every two seconds 
and a capacity of 900 input points, 
consisting of 30 connectors of thirty 
points each. Basically, the DuMont 
instrument consists of three main 
units: A tape reader, utilizing stand- 
ard 8 channel tape, programs the 
various test procedures by means 
of perforations punched out on the 
tape. In the main body of the ma- 
chine, selector switches receive in- 
formation transmitted by the tape 
reader, routing the switches to the 
connector terminals or points to be 
tested. The desired test is then 
applied to those points. Selection 
of desired input points, application 
of required test to points, and the 
testing are all done automatically 
A “readout” (a serial entry printer) 
automatically records the test step 
The multi- 
ple function automatic tester can be 
used on any unit where there is a 


number and test result 





QUALITY CONTROL 
MANAGER 


Rapidly expanding young precision 
magnetic tape manufacturer requires 
quality control manager to establish 
and organize quality control program 


Engineering background plus know! 
edge of statistical applications desir 
able. Minimum 3-5 years supervisory 
experience in continuous processing in 
dustry. 


Since company's products are in 
tended specifically for video, compu- 
ter, and instrumentation applications, 
future expected growth makes this 
position one of extremely high poten 
tial. Forward all information relative 
to experience and education, as well as 
salary requirement to: 


Box 14W4 
American Society 
for Quality Control 
Room 6197, Plankinton Bidg 


161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 














ing the course next fall. 


2-3. 





Chemical Division News 


The success of the “Statistical methods for process development” course 
which was held at Harvard Business School in January may lead to repeat- 


Mr. Alfred J. Kukla, Aluminum Company of America, has been appointed 
General Chairman of the Second Annual Technical Conference of the Chem- 
ical Division which will be held at the Hotel Statler, Buffalo, N. Y., October 








multiple number of points to be 
tested. For additional information 
contact Military Operations Sales 
Department, Allen B. DuMont Lab- 
oratories, Inc., 760 Bloomfield Ave- 
nue, Clifton, N. J. 


Industrial Gauges Corp., West Engle- 
wood, N. J., announces a new quality 
control instrument which measures 
and records diameter deviations in 
lengths of such materials as thread, 
wire, suture, monofilament, etc. The 
electronic instrument inspects any 
convenient length of material rang- 
ing from approximately 0.001 to 0.100 
inches in diameter. It was designed 
primarily for production inspection 
applications and may be mounted 
on a portable table or in a fixed lo- 
cation. Sample lengths of material 
are taken directly from the pro- 
duction line, run through the instru- 
ment’s gaugehead, and the operator 
adjusts production equipment im- 
mediately when diameter deviations 
fall outside allowable limits. The 
gauge is set for inspection by ad- 
justing a micrometer spindle to the 
nominal diameter of the material. 
This enlarges an aperture so that 
when the material being inspected 
is in front of it, the amount of light 
which passes over and under the 
material is equal to the amount of 
light which passes through a second 
fixed aperture. Thus, when the di- 
ameter is correct, the same amount 


of light will pass through each aper- 
ture, and “measuring” and “refer- 
ence” phototubes will be energized 
equally. When diameter deviations 
cause the measuring phototube to 
receive more or less light than the 
reference phototube, the photo-elec- 
tric circuit becomes unbalanced and 
electronic circuits within the meas- 
uring console activate the recorder 
which records the diameter devi- 
ations on the chart. The gaugehead 
contains the light source, lens sys- 
tem, diameter setting mechanism, 
phototube zero-setting control, ce- 
ramic pulleys which guide the ma- 
terial through the light beam, meas- 
uring and reference phototubes, and 
a preamplifier. The measuring con- 
sole includes the power supply as 
well as amplification and translation 
circuitry. 


To overcome the danger of damage 
to high precision gage mechanisms 
usually considered to be highly frag- 
ile, Cleveland Instrument Co., 735 
Carnegie Ave., Cleveland 15, Ohio 
has developed the “Protector Gage 
Tip”. Providing protection against 
blows from all directions, even head 
on, this new tip and the Cleveland 
INDI-AC Electronic Height Gage 
still remain accurate to millionths 
of an inch. Accidental blows, from 
handling or mistakes in setup, de- 
flect the Gage Tip thus preventing 
the transmission of the blow and 
subsequent damage to the gaging 
element. In addition, the Protector 
type increases the versatility of the 
INDI-AC electronic height gage by 
permitting its use in many previous- 
ly inaccessible areas such as hole or 
groove bottoms. The friction loaded 
ball joint mounting will slip if any 
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pressure greater than 10 to 12 ounces 
is applied to the gage tip. Normally, 
gaging pressure is less than % ounce, 
thus the gaging tip will not slip or 
interfere with normal gaging use. 


. * . 


.. the preferred 


Dial Indicators... 





have contour-lapped pinion teeth for greater accuracy 


A new automatic capacitance indi- 
cator is in production at Barnes De- Because tooth form determines how well pinions mesh— 
elopment Co., 213 West B: iore . = 

aaa S cS Wet Dene Ames hardens, contour laps, and carefully inspects pinions for 
Pike Lansdowne, Pa The new r i" hi 

Barnes Capacitance Indicator is a perfect tooth form and finish. The result: Pinions that mesh 
versatiie, eulemattc instrament, t- perfectly, and a complete absence of accuracy-destroying 
corporating the General Radio Type eae a ; . 
716-C, Capacitance Bridge as its “play”. This extra attention to detail is typical of the Ames 


‘ lige The fehal: . ; - ° . ° . 
basic bridge unit. The self-balancing manufacturing approach. It helps explain why the lifetime 
indicator automatically measures < 


capacitance and dissipation factor in cost of Ames Dial Indicators is lower, and why so many 


an average time of 7 seconds. Capa- companies specify Ames as “preferred”. Write today for 
citance range is 100 uuf to 1.1 uf, in : Pe . 
four ranges, and Dissipation Factor complete information. 
range is 0 to 16 percent, in three 
ranges. All range switching is fully 
automatic. Accuracy is equal to that 
of the basic bridge unit. The Capaci- 
tance Indicator is available with dig- 
ital readout for use with any 
punched card or tape system, or with 
servo (voltage) readout for use in 
obtaining a graphic record of values, 
with recorders such as the Barnes 
Data Recorde: 
7 * * 
M & S Equipment Co., Inc., 380 Dar- 
win Drive, Snyder 26, N. Y., has 
developed a new space saving storage 
cabinet to protect gages and precision 


cutting tools. The gage storage units 
; 


, 


occupy only 2.9 square feet of floo: 


iw } rinctipai ti 
space yet provide up to 70 square 
feet of readily accessible storage ( 
. . 


space, accommodating as many as 


AMES CO 


<\ 32 Ames Street, Waltham 54, Mass. 


1092 tools, gages, taps, dies, reamers, 
hs ea . ity ; aa at Q 
form tools, etc. Systematic indexing MANUFACTURERS OF MICROMETER DIAL GAUGES © MICROMETER DIAL INDICATORS 
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of drawers and compartments offers 
maximum convenience. Drawers 
will not bind or sag when fully 
loaded; safety hooks prevent unin- 
tentional removal, yet drawers are 
easily removable when desired. 
Pressure sensitive index labels are 
supplied. Individual tool compart- 
ments with Masonite sides and oil re- 
sistant liners assure full protection 
against chipping or nicking of stored 
items and provide dust-free storage 
with no danger of mechanical dam- 
age. Standard single depth drawers 
have 39 compartments for gages up 
to 1% inches in diameter; double 
depth drawers have 14 spaces for 
gages up to 2% inches in diameter: 
dividers are adjustable to provide 
varied compartment sizes. Three 
models are now available to meet 
individual requirements. All models 
are mounted on casters and finished 
in cabinet gray. 


7 * * 


New Literature Available 


Complete information about Leeds 
& Northrup temperature control 
equipment for stress-rupture and 
creep testing is now available in a 
new two-page data sheet just pub- 
lished by the company. In addition 


to the control system, this sheet also 
lists and illustrates auxiliary equip- 
ment usually recommended for pro- 
duction and laboratory testing. For 
your copy of Data Sheet 247 (1) 
write Leeds & Northrup Co., 4934 
Stenton Avenue, Philadelphia 44, 
Pa. 

To add to the versatility of the 
Spectronic 20 Colorimeter-Spectro- 
photometer, the Bausch & Lomb 
Optical Co., Rochester 2, N. Y., has 
made available the following seven 
analytical procedures for steel: 

1. Manganese in Plain Carbon and 
Low Alloy Steels (Periodate Method) 

2. Nickel by the Dimethylglyoxime 
Method 

3. Silicon by the Silicomolybdate 
Method 

4. Molybdenum by the Thiocyan- 
ate-Stannoun Chloride Method 

5. Phosphorus by the Molybden- 
um-blue Method 

6. Chromium and Manganese- 
Simultaneous Determination in Steels 

7. Copper by the Alpha-Bensoin- 
oxime Method 
The price of the seven methods is 
$12.00 without binder. The binder is 
$2.00 extra. The B & L Industrial 
Methods Manual introduced about a 
year ago and containing six analyti- 
cal procedures for aluminum will ac- 
commodate this new steel section and 
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| YOUR copy of Vol. 5, 1958 
TEXTILE QUALITY 
CONTROL PAPERS 


Published by the Textile Division, ASQC, is now available. 
— 131 pages — 
Here are 13 papers in a bound volume that were selected from 
the program of the Eighth Annual Textile Division Conference 
held in January, 1958 at Clemson College, Clemson, South Caro- 
lina, as well as additional papers that have been presented at 


These papers cover all of the technical aspects of the Textile 
industry and offer to the conscientious reader an opportunity to 
enlarge upon his practical knowledge and background 


Order Your Copy Today By Mailing The Attached Coupon. 
Price $5.00 


ASQC, 161 W. Wisconsin Ave. 


—_—— copies of the Textile Quality Control 
Papers, Vol. 5, 1958 at $5.00 per copy. Enclosed $—— 


Make remittance payable to American Society for Quality Control. 


State 








other sections which are planned for 
the near future. The manual is priced 
at $20.00. 

Custom Scientific Instruments, Inc., 
541 Devon Street, Kearny, N. J., has 
reecntly published catalog No. 58 
containing illustrations and brief de- 
scriptions of 50 different units. These 
units include testing and calibration 
instruments and fixtures that appear 
in ASTM Designation, Federal, Mili- 
tary and other specifications. The in- 
struments are used in Textile, Plas- 
tic, Rubber, Paper, Cement and In- 
sulation manufacturing processes. 

Profitable applications of ultrasonic 
inspection methods and equipment to 
quality control, production testing 
and preventive maintenance are de- 
scribed fully in the booklet, “Inside 
Information on Ultrasonic Testing” 
newly published by Sperry Products, 
Inc., Danbury, Conn. 


REPORT OF 
NOMINATING COMMITTEE 


The Nominating Committee has 
given careful consideration to all 
persons suggested for the American 
Society for Quality Control elective 
positions for the year 1958-59 and 
recommends the following slate 


For President: 
C. E. Fisher 
Bell Telephone Laboratories 
New York, New York 


For Vice Presidents: 
Clarence R. Burdick 
Houdaille Industries, Inc 
Detroit, Michigan 


A. V. Feigenbaum 
General Electric Company 
New York, New York 


J. Y. McClure 
Convair 
Fort Worth, Texas 


Ellis R. Ott 
University College 
Rutgers University 
New Brunswick, New Jersey 


For Executive Secretary: 
Leslie S. Eichelberger 
A. O. Smith Corporation 
Milwaukee, Wisconsin 


For Treasurer: 
Allan M. Hull 
United Air Lines 
San Francisco, California 


Each of these persons has been 
contacted and has agreed to allow 
their names to be placed in nomina- 
tion and to serve if elected. 
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section briefs 


ALBANY... The January meeting was a joint meeting with 
the ASA. Carl O. Baumann, Monsanto Chemical Co., spoke 
on ‘‘Statisties of destructive testing.’’ At the problem ses- 
sion, E. G. Bianco, General Electric Co., lead a discussion on 
‘*The utilization of life test data for QC purposes.’’ Michael 
Flannagan, Marchant Co., displayed the latest models of 
calculators. 

Two courses will be sponsored during the spring by the 
section. E. Davis and W. J. Mac Farland, General Electric 
Co., will teach the advanced QC course. E. G. Bianco will 
teach ‘‘Life test and failure phenomena from the QC 
standpoint.’’ 

ALLENTOWN-BETHLEHEM At the first meeting of 
the new year, Dave Hilder won a free meal by estimating P 
of a bead box with uneanny accuracy. Robert Wareham 
entertained the group by showing and discussing the Johns 
Manville Corporation’s QC training film. 

BALTIMORE... At the January meeting, an audience of 
close to 100 thoroughly enjoyed a talk on ‘‘ Design of experi 
ments’’ given by Wm. J. Youden, statistical consultant of the 
National Bureau of Standards. Among the guests were many 
engineers and scientists from Baltimore industries including 
a number of members of ACS and other chemical societies. 

On Apr. 8 one of the well known members of the Baltimore 

section, Dr Viases, Jr. of the Bureau of Customs, will 
discuss sampling. Based on his many years of experience in 
this field, the talk should be very informative. 
BATTLE CREEK-KALAMAZOO ... On Apr. 16 at 8 pm 
in the Physics-Mathematics Building, Michigan State Uni 
versity, Dr. E. Wylie, professor of forest products, will speak 
on the subject ‘‘Modern QC in an old industry.’’ He has 
written numerous articles on quality control and is well 
versed in this field 

The section is conducting three courses in statistics 
course is basic in nature, one advanced, and the other is a 
The courses are being taught by section 
Beeler of Western Michigan University, 


1957-58 
MEMBERSHIP ROSTER 
IS 
NOW AVAILABLE 


The new 1957-58 Membership Roster has 
just come off the press. Initial mailings are 
now being made to those who requested their 
copies in advance last November. A limited 
number of copies were overrun and will be sent 
free on request while they last. Use the coupon 
below or a separate card if you prefer. 


Geo, 


one 


course in sampling. 
members Dr. Fred 


Available only to Members of ASQC. 


----- 
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American Society for Quality Control 

| 6197 Plankinton Bidg. 

161 W. Wisconsin Avenue 
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Dr. Osmer Carpenter of the Upjohn Co., and William Snideler 
of the Eaton Mfg. Co. These courses are given for the pur 
pose of promoting QC and serving the demands of the 
community. 

BINGHAMTON ... The hail, sleet, and snow thrown by 
the weather man at the Southern Tier the evening of our 
January meeting was bravely challenged by a large pe: 
centage of the membership. 

Nomination of officers for the 1958-59 season will be 
included in the Apr. 15 meeting. Ted Lemoncelli and Rocco 
L. Fiaschetti are co-chairmen of the nominating committee 
BIRMINGHAM .... On Jan. 9, a meeting sponsored jointly 
by the Auburn chapter of SAM and the section, was held at 
the Alabama Polytechnic Institute. Dr. Harold Klontz dis 
cussed ‘‘Statistical applications and inventory control.’’ 

The B. F. Goodrich Co., Tuscaloosa, will be host for a 
plant trip on Apr. 10. 

BOSTON ... The section is preparing for its new spring 
seminar in which ‘‘ New QC techniques’’ is to be presented 
Exact date and place will be forthcoming. 

BUFFALO... Dr. Frank Grubbs of the Aberdeen Proving 
Grounds was guest speaker at the February meeting which 
was held at Niagara Falls. 

BUZZARDS BAY... Charles D. Ferris, manager of quality 
control of Mohasco Industries, discussed ‘‘ Assigning respon 
sibility for quality in textile manufacture’’ at the January 
meeting. A large delegation of 25 from Berkshire-Hathaway 
attended in addition to members and guests. Kenneth 
Bennett presided 

CHARLESTON ... Our educational committee has been very 
active with a ten-week course in advanced SQC which began 
Feb. 26. The same as last year) will be pre 
sented later. 

Local retail and wholesale dealer will be 
invited, through the Chamber of Commerce, to attend our 
Mar. 20 meeting. 

CHATTANOOGA ... During January, a plant tour was made 
of the Brock Candy Company here in Chattanooga. 
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Airesearch Mfg. Co 
Allison Div 
Apex Electrical Mfg 
Bendix Aviation 
Buick Motor Div 
Century Electric Co 
Chicago Pneu. Tool 
Chrysler Corp 
Continental Motors 
Curtiss-Wright 
Detroit Transmission 
Douglas Aircraft 
Fairchild Engine & 
Airplane Co 
Falk Corp. 
Ford Airplane Engine 








Ford Motor Co 

General Electric Co. 
Hamilton Standard Div. 
Harris Seybold Co. 
Homelite Corp. 

Hughes Aircraft Co. 
tnt. Harvester Co 
Jacobs Mfg. Co. 
Lycoming-Spencer Div. 
McDonnell Aircraft 
Montrose Div. Bendix 
National Lead 
Northrop Aircraft 
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CINCINNATI The large attendance 
it the Jan. 25 all-day conference was 
partially due to the excellent public 
itv—one TV and two radio programs 
were presented 
On Jan. 16, Paul A. Robert addressed 
an organizational meeting of 72 people 
in Lexington, Ky. The first formal meet 
ing of the sub-section was held Feb. 13 
Both the Le xXington Chamber of 
merce and the section have worked hard 
a sub-section for central Ken 


On Jan. 19, the pictorial section of the 
Cincinnati Enquirer carried a two-pag« 
spread on quality control. In addition 
Mayor Clancy of the city of Cincinnati 

January 25 as Qu ility Con 
The official proclamation’ 
at the right Mayor Clancy 
itulating Society ‘ 
On Mr 
Will 
Mr 


De} irtime 


registrat 
spring educ 0 series 1s ind 
the g j ‘ in this activ 
On Ap oy A. Wyl 
Micro-Switch Minneay 
rulator Co., will dis 
manufacturing problems 


COLUMBUS Cc. A. Bick 

ger of the QC branch, research 
levelopment division of the Carborur 
dum Co., will speak at the April meet 
ing. In his talk, Mr. Bicking will discuss 
the fact a good design of exper 
ments developments in th 
field wi + presented ) her 
peculiarities of industrial experimentat 
for a wide variety of industrial uses will 
Bicking is a Fellow of the Society 
CORNING-ELMIRA 
conditions, approximat:« 0 persons attendes 

conference held on J: The theme of the conferer N 
** Reduce é throug vC.’’ The section would like t 


express ppreciatio Of the speakers and particular! 


Dye spite extremely 


to John . Kao versity, M. Gryna, Jr. of 
Esso Research and g g Co., and George A. Metz of 
IBM Cor 


who ha ous driving conditions t 


contribute to the suc of the conference. Thanks are als 
due to A. P. Stergio ene ( rman, tor arrangin 


wonderful program 

CUMBERLAND at Delate, a specialist im the 
film department of E ie Nemours & Co., spoke on 
** Resampling in a chemical p é ’at the January meeting 
He demonstrated the use 

and successive differences as one approach to the resampling 
problem 

DALLAS-FORT WORTH Je Bower gave a 


talk, ‘‘ Controlling quality contro ’? as was eviden 


control chart techniques 


unusual turnout of over 100 members and guests 


on erit La, to tn prese nted by 

Ingran u Apr meeting, pri to be another in 
line of outstanding programs 
DENVER H. N. Tignor, manager of the quality control 
laboratory at Martin Aircraft, spoke to the section on the 
‘Role of the QU laboratory in a research and deve lopmen 
program.’’ The organization, physical plant, and aecomplis! 
ments of the laboratory were described Coordination of 
purchasing for the development phase and the use of the team 
approach in problem solving was emphasized. The question 
und answer pe riod proved helpful to those engaged in simila: 
operations and in this phase Mr, Tignor was assisted by 
other members of the Martin QC staff 

Dale sobsing together with Jack Murphy and Larry 
Straw, all of United Air Lines, recently discussed QC and 
the statistical approach to air line operations with a Japanese 
QC specialist study team headed by Noboru Yamaguchi 
manager of manufacturing division, Tokyo Shibaura Electric 
Co., Tokyo. Mr. Philpot of the International Cooperation 


30 


City of Cincinnati 


OFFICE OF THE MAYOR 


OOROTHY ™ ZULAGER 


PROCLAMATION eeceetany 


CInecr 


in recognition of the efforts and work of this 
organization and its members in obtaining quality 
products for use within our national economy 


IN WITNESS WHEREOF I ave hereunto set my hand and have 


caused the seal of the City of Cincinnati to be 
affixed his twentieth day of January in the year 
of our Lord Nineteen Hundred and Fifty-eight 


Adm t nm accompanied 

itor 

EVANSVILLE-OWENSBORO Dr. Howar 
or, lecturer, and traini 
Jan, 21 dinner meetir 

Dr. Wilson’s sub 

ince to change.’’ 

GREATER MUSKEGON ' 

the section met at Doo Drop Inn on Jar 

Sharpe, manag if industrial relations, Norg 

Sharpe ’s toy ‘*Union thinking on Q 

A lively questio answer perios llow 


onsultant, 


Owensbo 


On r. 10 ‘ ction will meet 
Haven for dinner. Following dinner, 
Keller Tool pl int, a division of Gar 
facturers aT atic tools. John 

vill be in eh plant visitat 
HAMILTON .. Jan. 15 joint mee \ 
of Western Ont: o and Hamilton se« ook the 
form of a panel discussion, ‘*‘ Managements’ ok on SQ¢ 
| interesting. Many thanks t the management 

s who acted on the panel 
" President Leon Bass booke Oo present 

paper on *‘* lor certification’’ on Th day, Apr. 17 
anticipate another well attende eeting of members 
nterested guests 
HAMILTON-MIDDLETOWN . January was 
month with the section attending a local meeting 
innual quality conference At the Jan. 8 
night meeting, the ection was honored t 
speaker C, Nung, vice president of the Mallory 

resented a ver‘ nlightening talk on quali 
management 
HARTFORD... Kalph E. Kuehn, manager of reliabilit 
IBM Corp., explained in detail the organization of a re 
liability group, how it functions throu 
the various departments, and the results obtained from the 
group. Bad weather limited the number in attendance but 
Mr. Kuehn’s talk was well received 

Two levels of SQC classes have been started. ‘‘Introduc 
tion to statistics’’ and ‘‘ Intermediate statisties’’ are being 

the Royal McBee Corp. by section members 


+ + 


ghout the plant withi: 
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HUNTSVILLE... At the January meeting held at Decatur, 
J. E. Broughton, chief, quality assurance unit, Army Ballistix 
Missile Agency, spoke on ‘‘ Quality assurance as a consumer 
function’’ emphasizing the engineering aspects of quality 
assurance. 

The eleetion of officers nominated at the March meeting 
will be held in April 
INDIANAPOLIS... On Jan. 
the section met at Butler University to hold their 2nd annua 


interesting exhibits to hel; 


°4 the members and guests of 


Indiana clinie. There were many 
the QC people in their work. The eclinies were well executed 
ind well received. Dinner was followed bv a very interesting 
panel discussion 
Charles R. H mathematics at Purdue Un 

versity, gave : ry it ting and enlightening talk 

** Risks involved ignificance tests and control charts’’ 
the Feb. 18 meet 
KANSAS CITY 


William Rutherford of 


egular January meeting 

Midwest Research Institute in an 
nteresting presentation of Statistics in a research organiza 
tion.’’ Mr. Rutherford has been active in the fields of statis 
ties and quality control since his graduation from the Uni 
versity of Missouri uch of his background has been in the 


uircraft industry eceding the meeting was the regular edu 


rn 
sQC.’’ 
display 


towers f 


r education night meeting held on Jan. 9 
I y to Daniel Meckley, III, of the York 

‘Your future iu (yt ’? really hit 
home to those student ling. One of tl ’ 
‘Fundamentals of Q¢ ’ Co-ineiden 
Im made by the York Corp Shown in the 
peaker Daniel Meckley, IIT; 


ibove photo from left to right: s 
section vice chairman Curtis Lawrence, section secretary 
Wilbur Haas, section treasurer Benjamin Nase, and sectioi 
chairman Charles G. Weidmann. 

Our Apr. 10 meeting will be held at Superior Tube Co. The 
speaker will be Harry Pool, presenting the topic ‘‘A glimpse 
at a quality control course, as conducted at Superior Tube.’’ 


LANSDALE . 


was a@ success due ¢ 
As speaker, his toy 


films which su 


plemented his talk was 


1 
tally, this was a f 


capsuie version ot n instruction eourse of 
Co 


This course is a 
fered to many industries in the area by Superior Tube 
LOS ANGELES... Intimats« wledge of the functional 
tvpe was evident in every word spoken by Stan Zemansky, 
chief purchasing agent of North American Aviation, Ine., 
With this solid introduction to purehas 


Autoneties Division 
t means ol 


ing and quality control he pointed out ways and 
achieving closer cooperation 

LOUISVILLE On Jan. 13, after a 
Bellarmine College dining hall attended by 30 members and 
the guest speaker, the members met in the Cardinal Room for 


; 


linner a 


the regular business meeting At this meeting the member 
ship voted unanimously that the membership be assessed at 
he rate of $1 per member for the total current membership 
for the purpose of supporting the National Office in its finan 
cial drive. The assessment was voted to be taken from the 
section treasury for this purpose 

The educational committee announced that the third course 

the year in ‘‘ Basie quality control’’ was off to a fine start 


tal enrollment of 54 students 
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The evening came to a most successful ending after a very 
ateresting presentation ‘‘Do you have a unified QC program’ 
by Fay Carlson of Warner Brake and Gear Co 
MEMPHIS Society President Leon Bass, manager of 
quality control for Jet Engine Div., General Electric Co., was 
the speaker at the Jan. 17 meeting. His topic ‘‘The nature 
f quality eontrol’’ was well received. Mr. Bass discussed the 
future needs of the Society for members, money, and profes 
sional status 

For the Mar 1 meeting, the section is pleased to have Dr 
Paul 8S. Olmstead of Bell Telephone Labs and a member of 
the editorial board of ‘* Industrial Quality Control’’ whose 
topie will be ‘‘Statistical QC in engineering research and 
evelopment. ’’ 

Westinghouss 


Frank Caplan, Jr., superintendent of QC, 
will speak on ‘‘ Incoming 


Eleetrie Ce rp., Atomic Fuel Dept., 
uspection and vendor relations’’ at the Apr. 4 meeting 
rhe seetion is sponsoring a course in SQC at the extension 
school of the University of Tennessee. The course is being 
taug by William W. Heiskell of Firestone Tire and Rubber 
to 
METROPOLITAN eral members of the section hav 
sited foreign countries under the U. N. point four program 
ected group of these will diseuss the applications of Q¢ 


Mar. 


intries they isited at a panel meeting to be 
Prior to ! ing, the section will be 
ir of tl J lding. Following the 
we served h N. Cafeteria. One of 
assembly rooms will be used for the meeting 
MID-HUDSON William Kehayias of IBM Corp. spoke on 
‘*Some fundamentals of machine capability as applied to ele« 
tronic test equipment’’ a he January dinner meeting 
The guest speak« or the April meeting will be John W 
W. Sullivan wh« topie will be ‘* Statistical methods in steel 
technology.’ 
MILWAUKEE t that the section has had a full 
share of national offi i f ind the February meeting 
was no excepto ‘ \ ch , division metallurgist, proc 
can Steel and Wire Div 
Mr. Becker, a vice pres 
irly members spoke on 
problems, ’ It eon 
their comparative reli 


led accepte I 


inherent 


Hi-’G’’ CENTRIFUGE 
FOR 
LAB. & TRANSISTOR WORK 


WITH 
BUILT-IN 
SAFETY 
FLEXIBILITY 
UNIT DESIGN 


The Centrifuge is shown 
with a rotor designed 
to test Semiconductor 
Products*. This unit gives the laboratory worker a reliable and 
modern, high speed centrifuge with maximum flexibility by its 
unit design and interchangeable rotors. The housing construction 
acts as a shield and the cover is screwed down for added protec 
tion. Particular attention has been given to ease of sterilization 
and simplicity of operation. The rotors are precision machined 
from hand forged blanks of special alloy 
*Transistor—MiIL-T-19500-A 


Folders and prices upon request. 


MODEL CS-26 





As our name implies we also welcome the opportunity to 
work on custom design and manufacture of testing instru- 
ment of all types for individual and general needs. 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 Devon Street, Kearny, N. J. 
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variations which we seem to accept as inevitable but which 
are often greater than we are bargaining for. The talk was 
well received and a long discussion period followed. 

Prior to the meeting, two training sessions were held on the 

‘*F-test’’ and ‘‘Run and reset technique.’’ As usual these 
classes were heavily attended. 
MINNESOTA ... On Feb. 10 the section was treated to a 
down to earth discussion of machine capabilities by Brent C. 
Jacobs, Jr. of Minneapolis Moline. His talk was illustrated 
with some very fine examples drawn from his industrial expe 
rience, 

The Apr. 14 meeting will be a plant tour of the IBM Corpo 
ration’s facilities at Rochester. 

NEW HAVEN ... On Jan. 7 the section conducted a plant 
tour of the Revere Corporation of America. 

G. R. Scheel, assistant director of QC and inspection of the 
Sono’one Corp., will present a talk on ‘‘Solder joint quality’ 
at the Apr. 9 meeting. 

OMAHA-LINCOLN . Marchio’s in Omaha was the site of 
the Jan. 10 meeting. Following dinner, I. O. Karraker of 
Western Electric spoke on ‘‘Quality assurance—an essential 
part of the Western Electric manufacturing process.’’ Mr. 
Karraker is assistant superintendent of quality assurance. 
PHILADELPHIA ... At the Jan. 9 meeting an excellent 
joint meeting with the ASA was conducted by an outstand- 
ing panel comprised of experimental scientists Dr. Menduke, 
Dr. Free, and Mr. Ciminera. They discussed the various pro 
cedures used by the biometrician, the pharmaceutical worker, 
and the researcher in the evaluation of clinical testing. 

On Mar. 20 Dr. Rudolf Drenick of the Bell Telephone Labs 
will present a talk on ‘‘ Preventive maintenance theory’’ to a 
joint meeting of the section and the professional group on 
component parts of IRE. Dr. Drenick is a theoretical phys 
icist who evaluated German documents concerned with the 
V-2 missile and has done considerable theoretical work on 
problems encountered in the electronics industry, 
PITTSFIELD ... Ladies night was held at the Sprague Elec 
tric Co., North Adams. After an excellent tour of the re 
search lab and other facilities a steak dinner was enjoyed by 
38 members and guests at the Howard Johnson Restaurant. 
Following dinner, a 30 minute movie was shown on ‘‘ The 
human relations aspect of quality control.’’ 

‘*The you attitude—a new response motivation’’ will b« 
the subject of the May meeting. Ralph E. Burt of the Nation 
al ‘‘ You’’ Association will enlighten section members on new 
methods of motivation responses. The best QC ideas and 
plaas are useless without the ability to ‘‘sell’’ the direct 
labor people that QC begins with the operator and is no bet- 
ter than what he performs. 

The Massachusetts Society for Professional Engineers held 

an excellent dinner dance program at the Eastover Resort in 
Lenox on Feb. 18. A large attendance by members of the sec 
ion made the tota! attendance swell to over 60 persons, Din 
ver and dancing to the music of Red Robinson’s Orchestra 
was held at the Tally-Ho Resort. 
RHODE ISLAND ... ©. E. Fisher, Society vice president 
and a member of the technical staff of Bell Telephone Labs, 
was guest speaker at the January meeting. Mr. Fisher’s sub 
ject of ‘‘ Aims and objectives of our Society’’ was well r 
ceived. 

At the Apr. 17 meeting our guest speaker will be Harmon 
S. Bayer, quality control consultant, who will speak on ‘‘ Or 
ganizing an effective quality control program.’’ 
ROCHESTER... On Jan. 21 a group of about 250 heard Dr. 
Howard 8. Coleman, vice president of Bausch & Lomb Optical 
Co., explain ‘‘How QC is used by the product designer.’’ 
Actual examples were effectively used by Dr. Coleman 

The gaging and measurement sub-group attended an inter 
esting and informative lecture on ‘‘ Progress in optical gag 
ing techniques’’ given by James Huff of Optical Gaging Prod 
ucts, Ine. 

Election of officers will take place at the Apr. 8 meeting, 
which will be the last formal meeting of the season 

Rochester Institute of Technology will offer its 15th annual 
course in ‘‘QC for chemical industries’’ June 23-July 2. 
SAN FRANCISCO BAY AREA... On Apr. 14 the section 
will hold its monthly meeting at Oliver’s in South San Fran 
cisco. Hal Rosoff will speak on Lucky Lager’s QC program. 
After the dinner, the section will tour Lucky Lager’s San 
Francisco Brewery. The tour will be restricted to SQC mem 
bers only. 

SOUTH BEND-MISHAWAKA . On Jan. 16 the section 
was privileged to hear a highly informative talk by C. ¢ 

Capel, chief engineer for the Indiana Bell Telephone Co., en 
titled ‘‘ Maintenance of reliability and equipment.’’ 

SOUTH TEXAS... The section met on Jan. 28 to hold its 


always highly successful annual stag party. 
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SOUTHERN CONNECTICUT ... The plant visitation at Nor 
den Ketay Corp. on Jan. 8 with Howard F. Burbank, quality 
control engineer as host and principal speaker was enjoyed by 
all who attended. 

We are looking forward to Apr. 9 when R. Shaw Gold 

thwait, quality control manager of Cullver Insulated Wire Co., 
will present his talk on ‘‘ Quality control in the production of 
wire and cable.’’ 
TOLEDO. A most informative talk covering the deter 
mination of tolerances through use of statistical techniques 
was given by Morris M. Lightstone, manager of the quality 
analysis and publications department of Chrysler Corp. From 
an engineering and manufacturing point of view, Mr. Light 
stone explained a more precise method of setting specifica 
tions. Margaret A. Tobin, QC engineer at the Textileather 
Div., General Tire and Rubber Co., was moderator for the 
event. 

C. G. Rittenhouse, Eastman Kodak Co., will be guest speak 
er at the Apr. 3 meeting. His subject will be ‘‘ Management 
reactions to SQC in production.’’ 

‘*Basic statistical quality control,’’ sponsored by the se 

tion, received the honors of having the largest enrollment 
107 students—of all evening session courses held at the Uni 
versity of Toledo during last semester. 
TORONTO ... On Jan. 8 the section enjoyed a lecture on 
‘Work simplification’’ by Fred Duff of the British American 
Oil Co., Ltd. Many interesting demonstrations of practical 
applications were given which were highly appreciated by the 
audience 

Peter de Karwin, Canadian General Electric, presented a 

paper on the applications of industrial television. A view 
camera and monitor set were available and the practical ap 
plication was demonstrated. 
TUCSON ... The February QC clinic on ‘‘ Statistical aspects 
of test position differences’’ was led by Warren R. Clemens, 
QC engineer, Hughes Aircraft Co. After-dinner speaker C. W 
Piekrell spoke on the subject ‘*E] Lugar Abonde Vivemos’ 
which, translated means ‘‘The place where we live.’’ Mr. 
Pickrell regaled his audience with tales of Tucson’s early 
days and answered such questions as ‘‘What’s a running 
iron?’’ and ‘‘ Who was Arizona’s first cattleman?’’ A native 
Tuecsonite these days is so rare in our mushrooming com 
munity that many « is know very little about our local 
history. 
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VARY-TALLY 


Rejects . . . inventeries . . . sales by items... sizes... 
colors ... work-assignments . . . prices... whenever you 
need to keep accurate count of details that would other- 
wise be tallied by hand . . . get Veeder-Root’s VARY- 
TALLY, the multiple-unit reset counter that counts 
everything countabie. 

Arranged compactly on stands in tiers, Vary-Tally 
can be supplied in almost any combination or 
numbers of counters, right down to single units. 

} Write for prices. Veeder-Root Incorporated, 
Hartford 2, Connecticut. 
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INDUSTRIAL QUALITY CONTROL 





WINNEBAGU ... The January meeting was held at th lexas. However, the gloom is strictly selfish, We cannot help 
Elk’s Club, Appleton. The dinner speaker was 8. J. Stellberg, but miss the fine job of guiding our section which Herm has 
director of quality control, John Deere-Van Brunt Co., Hori done. However, this opportunity couldn’t have reached 
con. The topic was ‘‘Some of the QC systems used in the nicer guy. Lots of luck to Herman Albertine 

John Deere-Van Brunt foundry.’’ Forty-two members and .. Dallas-Fort Worth—Dr. A. W. Wortham, formerly head 


guests were present. A training session 


Schoettler preceded the regular meeting 


On Apr. 14 a one-day clinie will be held at the 


conducted by Jin of operations research in the Semiconductor-Components Di 
vision of Texas Instruments, Inc., was recently promoted to 
Jeaumont lirector of the quality assurance department. In his new 


Hotel, Green Bay. A very diversified program will be pre position he will be responsible for qualification and evalua 
sented which will give coverage to all industry. The speakers tion, reliability assurance, QC, and operations research 
ngaged for the clinic are leaders in their respective fields Hamilton-Middletown—John Iams has been promoted to 


of QC, The program chairman for this event is Lee Manders, issistant chief inspector in charge of quality contro 


Champion Paper Products 


nt the 


Bendix Aviation Corp 


WORCESTER ... LeRoy Lindgren, quality direetor at the William Horgan has been promoted to quality eontrol su 


Jovy Mfg. Co., presented an interesting talk at the January pervisor in charge of all materials review board 

meeting. His talk ‘‘ Practical applications of statistics in in Hartford—On Jan. 31 Edward 8. Marks retired as Q¢ 
lustry’’ was well presented and well received. Cal Littl manager of Pratt & Whitney Aircraft Div., United Aireraft 
Joy Mfg. Co., assisted Mr. Lindgren in the question and ar Corp, after 18 vears of service. Upon completion of an exten 


swer discussion period. 


sive travelin 


r schedule, he plans to do consulting work in Q¢ 


YOUNGSTOWN . On Jan. 9 a joint dinner and panel d management beginning Sept. 1 
cussion was held with the Warren chapter 
ject for discussion was ‘‘C: QC help you.’’ Howard |} the new central QC department of Clary Corp., San Gabriel 
Boyer, guest of ASM and As ’. was moderator. Represent Mr. Buhler joined the organization in 1942 and for the last 
ing ASM on the panel were Joh Dunn of Republic Steel two years has been chief inspector for the entire San Gabriel 
Corp. and Jack Manternach, Jr., of Heltzel Steel Form & Iron plant 


Co, ASQC representatives were Howard C. 
ot 


lie Steel Corp and Chester R. Smith 
ind Malloryv-Sharon Metals Corp 


of ASM. The sub Los Angeles—Louis M. Buhler has been named head of 


Dunkle of Repub .. Milwaukee—Fred Diesong, Blackhawk Mfg. Co., is leas 
Sharon Steel Cory ng Milwaukee to join the staff QC group of the Chrysler 


Corp., Detroit. Fred has been arrangements chairman of the 


On Apr. 10 Julian Toulouse, Owens-Illinois Glass Works an 5th Milwaukee elinie and we will certainly feel his absences 
chairman of the Society’s Saddoris Award Committee, will bi ind wish him the best of luck 


the speaker. His subject will be ‘‘ Finding the facts befor: 


setting the spec ifications 


SIGNIFICANT DIFFERENCES death of Edmund Bridge. Mr. Bridge, Quality 
al Ele 


Cincinnat Max Sanders of Gene 
been transferred to the quality control 
Point, Cieero, Ill. 

Corning-Elmira—tThe section is dee 

nee that section chairman 


a position with Genera 





ASSISTANT TO 
DIVISION MANAGER 


West Coast electronics manufacturer 
has excellent opening for an Assistant 
to the Quality Control Division Man- 
ager. An engineering or industrial 
management degree is preferred. 


Position requires mature person with 
several years experience in the over- 
all administration of a quality control 
function. Knowledge of statistical 
quality control procedures is also man- 
datory. 


This is a top-level position with 
very high potential for further advance 
ment. Replies held confidential. Please 
forward complete personal resume in- 
cluding education, experience, and sal 
ary requirement to: 


Box 14W7 
American Society 
for Quality Control 
Room 6197, Plankinton Bidg. 


161 W. Wisconsin Ave 
Milwaukee 3, Wis. 
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The Boston section regretfully announces the 


ae Gh ; Control Engineer for the Gillette Safety Razo~ 
department of Hot Company, was killed in an automobile accident 
He had recently been appointed Arrangements 


saddened Chairman of the section 


man Albertine has 
nies, Dallas, 











FOR FAST ACCURATE 
HEIGHT MEASUREMENT 
it’s HEIGHT MASTER 


Multi-purpose Height Masters are portable, completely self 
contained working tools. Specifically designed for use in pre 
cision layout work, inspection, checking jigs and fixtures, or 
wherever fast and highly accurate height measurement is a 
prime necessity 


FEATURES: 
* No gage blocks or other reference equipment 
necessary. 
¢ Precision-built in sizes from 17” to 72”. Adjustable 
vertically from 2”. 
* Certified accurate to .000050". 
* Lends itself easily to scribing. 
* Individually calibrated. 
* Dial indicator easy to read. Write for literature 
* Simple to operate. and price list 
* Competitively priced. (Dealer/ Distributor inquiries invited) 


PACIFIC GAGE, INC. 


A DIVISION OF DARCO INDUSTRIES, INC. 
2151 E. ROSECRANS AVE EL SEGUNDO, CALIFORNIA 





. New Haven-—J. Bradshaw recently transferred from The 
Revere Corporation of America to the position of quality 
manager of the Condenser Products Co. 

Section chairman D. Albert has accepted the position of QC 
engineer with Norma-Hoffman Bearings Corp 

. Piedmont—Dudley J. Cowden, professor of economic sta 

tisties at the School of Business Administration, University 
of North Carolina, is honorary research associate at the Uni 
versity of London, Until Ang. 1 his address will be Depart 
ment of Statistics, University College London, Gower Street, 
London W. C. 1, England. 
. . « Rochester—Robert Malach has replaced J. E. Jackson as 
supervisor of the numerical analysis group of the color tech 
nology division of Eastman Kodak Co. Mr. Jackson left 
Kodak to do advanced graduate work in applied statistics at 
Virginia Polytechnic Institute. 

. Seranton-Wilkes-Barre—Section secretary Joseph Gallag 
her has accepted the position of QC manager of the General 


SUPERVISOR'S 
CIRCLE 


Bronz Corp., Long Island, N. Y. Jack Haynes has graciously 
accepted to act as section secretary to fill the unexpired term 
of Mr. Gallagher. 


. . » South Bend-Mishawaka—Robert Crisman, formerly a QC 
analyst with the Bendix Products Division of South Bend, is 
now chief inspector for all divisions of the Fishing Tackle 
Company of America. 


. South Texas—The promotion of E. R. Hendrick to the 
position of senior process statistician in the production co 
ordination department of the Plastics Div., Monsanto Chem- 
ical Co., Texas City, was announced recently 


. Southern Connecticut—Thomas G. Ragona has accepted a 
position with Sikorsky Div., United Aircraft Corp., as QC 
engineer at its Bridgeport plant. Tom was formerly with the 
USAF QC Branch and had been stationed in various plants in 
southern Connecticut in his capacity as QC inspector. 


PAUL A. ROBERT, Editor 


Precision Products Co. of Cincinnati, Box 130, Norwood 12, Ohio 





SPECIAL INSPECTION 
TESTS 


determine the 
spring-making 
properties of 
pre-tempered 


steel strip 


WILLIAM R. JOHNSON 
Research Center, Associated Spring Corporation, Bristol, Conn 


The Fatigue Test 


When spring steel is to be used in a spring required 
to deliver a specified number of operating cycles over 
a given stress range, it is essential to make sure that the 
material has ample fatigue resistance. For this purpose, 
Wallace Barnes has developed a fatigue tester for spring 
steel strip. Since most flat spring applications call for 
the material to be stressed by bending in one direction 
only, and not by reverse bending, the Barnes fatigue 
tester duplicates this service condition, and does not 
resort to reverse bending as do most other strip fatigue 
testers. 


36 


The test specimen is a flat sample of the stock as fin- 
ished. The sample is clamped in a fixed holder as a 
cantilever beam, and one end is deflected by the rota- 
tion of an eccentric disc mounted directly on a motor 
shaft (see Fig. 2). As many as eight specimens can be 
tested at one time. 

The amount of deflection given to each specimen is 
constant, but the stress can be varied from zero up to 
a maximum level by altering the length of the canti- 
lever span, simply by adjusting the position of the speci- 
men holders. 

The number of bending cycles which each specimen 
can endure before fatigue failure occurs is measured 
quite simply by means of a shaft revolution counter. 

The stress is calculated from the formula: 


3EtF 
2L? 


E = Young’s modulus of elasticity 
t = the thickness of the specimen, in inches 
F = the defiection, in inches 


L = the length of the specimen, in inches 


A slight correction must be made in the value for L due 
to the change in the length of the specimen under deflec- 
tion. 

With this fatigue tester, thousands of strip steel speci- 
mens have been tested over the past 20 years. Of all the 
specimens that failed in this tester, over 95 percent failed 





EDITOR’S COMMENTS 


This is a continuation of the article the first part 
of which was presented in the February issue. 
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Figure 2—The rotating eccentric disc in this fatigue tester bends the 
several specimens of spring steel strip in one direction only, duplicat 
ing service conditions. The amount of deflection given each specimen 
is constant, but the stress can be varied by altering the length of the 
cantilever span of each specimen, simply by adjusting the position of 
the specimen holders 


in less than 200,000 cycles. In other words, the chances 
are very great that a specimen which does not fail within 
200,000 cycles will run indefinitely without failure 

By using this 200,000 cycle life as the endurance limit 
for the steel, the time required to test the fatigue resist- 
ance of spring steel, for applications where this is an 
essential property, can be reduced to a reasonable level. 


The Break Test 


Another very useful quality control test for spring 
steel is called “the break test.’ Essentially, this involves 
bending a strip of pretempered material into a “U” in 
the jaws of a vise and continuing to increase the closing 
pressure until the strip breaks (see Fig. 3). The “break 
distance” is the size of the opening between the jaws 
of the vise at the moment of fracture 

A “brittle break” or “high break” (i.e., a fairly large 
jaw-opening) for a specimen of a given thickness and 
hardness may indicate a lack of ductility due to im- 
proper hardening techniques. A “low break” may mean 
that the steel is too soft or is partially decarburized. An 
excessively brittle break could mean that springs made 
of that steel would be likely to fail prematurely. A very 
low break might mean that springs made of that steel 
would have a low torque or low elastic limit. 

This test is a formalized version of the old-time spring 
craftsman’s traditional practice of testing steel by snap- 
ping it between the fingers—a simple test which has 
been used for many years to determine the suitability 
of a steel for making clock springs. 
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Considerable empirical information has been accumu- 
lated by the use of this break test, and workable “break” 
values have been developed for pretempered strip of 
various thicknesses and levels of hardness. Just as the 
old-time spring craftsmen preferred to specify steel by 
its “break” value rather than by its hardness, Wallace 
Barnes still finds this to be a very useful and informa- 
tive test 


Test for Formability 


A very practical set of tests designed to yield an indi- 
cation of the formability of pretempered stock has also 
been evolved. By bending a sample of the stock into a 
“U” in the jaws of a vise, to a point just short of the 
fracture point, and observing the radius of the bend 
that remains when the load has been released, the 
spring-maker will obtain an indication of the approxi- 
mate minimum radius to which the stock can be formed 
by conventional techniques 

A more exact measure of this basic forming property 
can be obtained by “U”-bending samples of the stock in 
a simple bottomless die with a punch of known diam- 
eter. Clearance between the punch and the die is main- 
tained at the equivalent of one stock thickness on each 
side of the punch. The smallest diameter punch which 
will make a 90-degree bend in the stock without frac- 
ture is a measure of the ductility and formability of the 
steel. 

Accumulated information of this nature as to the form- 
ability of a particular grade of steel is very useful to the 
spring-maker, since it enables him to predict whether a 
part can be made of pretempered stock or whether it 
must be formed of soft material which is hardened afte: 
forming 


Other Tests 


For general quality control, the old testing standbys 
of hardness and microstructure are still useful. For the 
thinner gages of material (i.e., below 0.010 in.), it is 
important that the hardness test be carried out on the 
proper tester, such as the Tukon or the Vickers tester 
Tests made on the Rockwell tester by using multiple 
sections of thin samples will give consistent results, but 
the readings cannot be converted or compared with 
those which have been correctly taken. 


& 


Figure 3—The break test involves bending a strip of spring steel into 
a “U” in the jaws of a vise and increasing the closing pressure until 
strip breaks. The “break distance” is the size of the opening in the 
jaws at the moment of fracture 





The microstructure of each lot of tempered stock must 
be checked to make sure that no decarburization, oxi- 
dation of the grain boundaries, or improper heat treat- 


ment has taken place 


Why Test? 


In general, the more information which the spring- 
maker can supply the steel supplier, the easier it is for 
the latter to supply material which is consistently of 


top quality. Specifying by hardness alone may cause 
unnecessary rejections of incoming material, or in some 
cases may also allow inferior material to be accepted. 


The other tests described herein will prevent either of 
these from happening. A mutual appreciation and un- 
derstanding of the many important properties of spring 
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INTRODUCTION TO OPERATIONS 
RESEARCH, by C. W Churchman, 
R. L. Ackoff, and E. L. Amoff, pub 
lished by John Wiley and Sons, Inc., 
New York, N. Y 
Reviewed by Benjamin Epstein, Stanford 
und Wayne Universities 

Operations Research (henceforth ab 
breviated as O.R.) as the authors view it, 
is “the application of scientific methods, 


645 pages, price $12.00 


techniques, and tools to problems involv- 
ing the operations of a system so as to 
provide those in control of the system 
with optimum solutions to the prob- 


lems.” During World War II, O.R. meth 


ods were applied with success to many 


logistical, strategic and tactical problems 
involved in conducting large scale mili- 
tary operations. During the postwar peri- 
od we have witnessed an increasing rec- 
ygnition of the role of O.R. methods in 
solving industrial and governmental prob- 
lems. There has been a rapid develop- 
ment of O.R. methodology during the 
past ten years and O.R. terms such as 
systems analysis, model building, feed- 
back, communication and control, team 
approach, queing are now common- 
place 

In 1951, the first book on O.R. was 
published; Operations Research by P. M. 
Morse and G. E. Kimball published by 
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steel and their relation to the performance of the end- 
product can make life much smoother and happier for 
customer and supplier alike. 


John Wiley in 1951 summarized some as- 
pects of military O.R. work carried out 
during World War II. Although this 
book was pathbreaking, it was quite 
limited im scope and not a text-book in the 
usual sense of the word. A detailed, or- 
derly presentation of both the philosophy 
and techniques of O.R. was needed. In 
the opinion of this reviewer this need 
has been met admirably by Churchman, 
Ackoff and Amoff. Their text, which 
grew from lecture material for the “Short 
Course in O.R.” offered annually since 
1952 at Case Institute of Technology has 
two basic objectives: “(1) to provid 
prospective consumers of O.R. with a 
basis for evaluating the field and for 
understanding its potentialities and pro- 
cedures and (2) to provide potential 
practitioners with a survey of the field and 
a basis on which they can plan the fur 
ther education required for competenc 
with the methods and techniques.” 
Part I of the book consists of thre 
chapters. In the introductory 
O.R. is defined and a 
“team” approach to problems is empha 
sized. In Chapter 2, 
sion is given of an O.R. study conducted 


chapter 


“systems” and 
a detailed discus 


on a system as a whole and chapter 3 
gives an example of the use of the team 
approach in an inspection problem 

Part II of the book consists of thre« 
chapters which are concerned with very 
broad and general concepts In chapter 
4 the authors consider conceptual tools 
and procedures which are useful in an- 
alyzing an organization. Chapters 5 and 
6 are concerned with the formulation of 
O.R. problems in large systems 

Next follows a brief section on what 
a model is, what types of models ther 
are, how to construct and use them in 
solving problems. This section serves to 
introduce what is essentially the tech 
niques part of the book. In this part of 
the book the following important O.R 
models are discussed in detail: inventory 
models, allocation models (usually re 
ferred to as linear programming), wait- 
ing time (queing) models, replacement 
models, competitive models (theory o 
games and competitive bidding). The 
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a simple mathematical 
level (by this we mean that little is need- 
ed beyond the calculus); proofs are kept 
elementary and are given in great detail; 
many excellent examples which _ illus- 
trate various aspec ts of theory are worked 
out in detail 


treatment Is on 


The book concludes with two sections 
One of these is devoted to testing the ad- 
equacy of the model, to testing whether 
the system under study remains stable, 
and to the question of implementing an 
O.R. solution. The final section deals 
with the problems connected with start- 
ing and administering an O.R. group in 
an industrial situation. 

Statistical and probalistic methods and 
ideas pervade the book. One need only 
cite such topics as the Monte Carlo tech- 
nique, waiting line theory, (essentially a 
topic in Poisson and birth and death pro- 
replacement theory and ele- 
ments of sampling from human popula- 
tions. The quality control man and ap- 
plied statistician will see the notion of a 
frequency distribution occurring over and 
over again, and in the section devoted to 
detecting changes in the system, control 
charts and the O.C. curve play a basic 
role. Many of the applications may well 
be novel to some of the readers. 


cesses } 


rhere is one important message in this 
book for the quality control man. He 
should learn from this book that, in solv- 
ing a problem, he must be aware of how 
this solution affects an entire system. The 
optimum solution, narrowly conceived, 
may be far from optimum when one for- 
mulates the problem in all its generality. 
If quality control methods are to play 
an important role in industry they must 
be used with a full awareness of their 
effect on and interaction with the vari- 
ous components that make up a complex 
industrial situation. 


DESIGNING FOR PRODUCTION, by 
Edward N. Baldwin and Benjamin W. 
Niebel, Richard D. Irwin, Inc., Home- 
wood, Illinois, 1957, 645 pages, price 
$7.00. Reviewed by Wayland P. Smith, 
Engineering Department, Michigan State 
University. 


The authors have attempted to draw 
together pertinent information about en 
gineering materials and processes useful 
to the product designer. The principal 
engineering materials including ferrous 
ind nonferrous metals, plastics, rubber, 


ind ceramics are discussed in terms of 


their physical properties. Some empha- 
sis is given to the effect of these proper- 
ties on processing and to the economics 
of material selection. 

The conventional manufacturing pro- 
ceses are included as well as sections on 
heat-treating, finishing, assembly proces 
ses, packaging, and automation—not usu 
ally found in books of this type. 

In any encyclopedic work such as this, 
it is easy for a reviewer to question cer- 
tain omissions as well as_ inclusions. 
This book is no exception. There appears 
to be a lack of consistency in the depth 
and breadth with which different topics 
are treated 

The goal of the authors is a worthy one 
For the person who is technically trained 
and desires to broaden his know ledge 
about engineering materials and manu- 
facturing procesess and their inter-rela- 
tion-ships, the book is recommended as 
a good introduction. 


KONTROLL-KARTEN (in German: 
Control Charts), author and publisher 
Ausschuss fur Wirtschaftliche Fertigung 
Frankfurt on the Main, Germany, 5% 
8%, 31 pages, 1956. Reviewed by N. L 
Enrick. 

A presentation of frequency distribu 
tions, measures of dispersion, and control 
charts for averages and dispersion, using 
examples from industrial applications 


INDUSTRIELLE QUALITATSKON- 
TROLLE (in German: Industrial Quality 
Control), by H. Lustig and J. Pfanzagl, 
published by Austrian Statistical Society 
(Osterreichische Statistische Gesell- 
schaft), Vienna, Austria, 8 x 11%, 120 
pages, $4.20, 1957. Reviewed by N. L. 
Enrick. 

This paper presents 50 examples of in- 
dustrial quality control applications, dem- 
onstrating the use of frequency distribu- 
tions, sampling plans and control charts 
Special attention is devoted to the statis- 
tical aspects of realistic tolerances and to 
the evaluation of cost factors in the qual- 
ity control program. Since the examples 
are presente d Ina ck al and concise man- 
ner, having been drawn from a_ wide 
variety of industrial applications, this 
book should be of considerable value to 
those teaching quality control and those 
who are seeking to expand their own 
industrial applications of quality control 
in their work 
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. . 20-21—Cost Control Through Engi- 
neering, North Carolina State College, 
Raleigh, N. C., sponsored by the Textile 
Engineering Division of ASME, contact E. 
Lee Harrisberger, Department of Mechan- 
ical Engineering, North Carolina State 
College, Raleigh, N. C. 


MARCH, 1958 


. 23-Apr. 4—Ffourth Annual Advanced 
Statistical Quality Control Institute, Univer 
sity of Connecticut, Storrs, Conn., sponsored 
by New England sections, ASQC, contact 
R. M. Story, Jr., Box U41, University of 
Connecticut, Storrs, Conn. 

(Continued on page 40) 
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Quality Control Engineer, age 30, de- 
sires position of supervisory or adminis- 
trative nature in New Jersey or Metro- 
politan New York. College degree with 
advanced studies in Statistical Quality 
Control. 
application of SQC in manufacture of 
electronic devices and precision aircraft 
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specifications and all phases of non- 
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In visual inspection of IBM Code Rod, a 


section of the surface is magnified and 
projected on the screen. Only a small 
portion of the screen image is shown here. 


Latercl and angular tolerances of 


+ 


.0015" are checked against the chart 
gage represented by the heavy black 


vertical and horizontal lines. 


How would you gage these 1,118 holes? 


Here's how IBM did it... 


and smashed an inspection bottleneck 


Here’s how International Business Ma- 
chines Corporation boosted the inspection 
rate on its new Code Rod from 1 or 2 
per day to 15-20 per shift—keeping pace 
with production, yet maintaining complete 
accuracy—with a Kodak Contour Pro- 
jector, Model 14-2A. 

The Code Rod is used with the new 720 
High Speed Wire Printer, developed by 
IBM to overcome the speed limitations of 
conventional bar type printers. The rod is 
a stainless steel tube with no less than 
1,118 42” holes. The holes are drilled in 
various combinations at 7 different inter- 
vals in 7 straight rows down the 8” length 
of the tube. Obviously the inspection 
problem is of no small proportions. 

Lateral and angular tolerances for the 
holes are + .0015”. To maintain these tol- 
erances is critical because any mis-drilled 


holes would cause an error in the shape of 


the characters to be printed. What's more, 


the 720 Printer operates at extremely high 
speeds, and any slight error could affect 
its operation 

In visual inspection a master Code Rod 
is placed next to the rod to be inspected. 
Both surface images are projected on the 
screen. The operator simply indexes the 
image along simultaneously, so that he 
always has a correct rod in view for com- 
parison of the hole grouping. He checks 
tolerances by a chart gage on the pro- 
jector screen 

Got an inspection bottleneck at your 
plant? Optical gaging with a Kodak Con- 
tour Projector may well be the answer. 
The booklet “Kodak Contour Projectors” 
gives examples of how other firms are 
profitably using Kodak Contour Projec- 
tors, plus full data on the various models 
we offer. The booklet is available on re- 
quest from: 


Apparatus and Optical Division 
EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


Kodak Contour Projector, Model 14- 
2A, is a versatile precision measuring 
instrument for production lines or tool- 
room. It is one of 6 Kodak Contour 
Projector models available to meet 
all your optical gaging needs. Opera- 
tors work in complete comfort, need 
little training. 





Eugene B. Power 
Universal Microfilms 
313 N. First St. 
Ann Arbor, Mich. 
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The new Electro-Probe Model 230 P-2 
introduces a new concept in Dimensional 
Control. It is far more than just another 
electronic test indicator. 


1. Take it anywhere. Model 230 P-2 is completely 
portable and self-contained. It consists of a bantam size 
electronic gage head and transistor amplifier which, 
with metal carrying case and accessories, weighs only 
814 Ibs. It is completely independent of external power, 
and electrical parts are hermetically sealed. 


2. Mount it on any conventional fixture. No special 
stand or holding fixture is required because gaging 
pressure is extremely light (less than 2.5 grams). Sup- 
ports which would deflect under even normally light 


gaging pressures remain rigid when the Electro-Probe 
is used. And the gaging pressure remains constant 
throughout range (change is less than 0.1 gram per 
001"). 
3. Set it up in a jiffy. Now you have Precision without 
time-consuming adjustments. Master it anywhere with- 
in its range because response is so linear. Full scale 
Zero Adjustment makes positioning easy and fast. Warm 
up time is virtually zero. Gage when you're ready! 
4. Gage with ease and assurance. Contact has fric- 
tion-free travel of + .015”. Clutch mounting allows 
head to be placed in almost any position and provides 
complete over-travel protection. Either of two mag- 
nifications instantly available. Wide 414%” dial easy 
to read. 
5. Enjoy greater reliability than ever before. Use of 
Printed circuits and transistors means trouble-free 
performance. Connections are sure, operating current 
amazingly low — no heating or voltage regulation 
problems, no dependence on electrical outlets. Learn 
more about this truly portable, reliable, accurate and 
versatile gaging device. 

Write for Literature. 


FEDERAL PRODUCTS CORPORATION 
8153 Eddy Street ¢ Providence 1, R. I. 


Packaged for convenience 
Electro-Probe gage head, self-powered 
amplifier and accessories, all in one 
lightweight case . . . easily carried 
from job to job. 


The Electro-Probe principle has exciting advantages 
in other fields of gaging. Ask us. 





As FEDERAL Z,,,, 


FOR RECOMMENDATIONS IN MODERN GAGES... 





